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PREFACE. 


TN  the  preparation  of  this  work  it  has  been  my  intention  to  produce 
a  synopsis  of  the  most  important  points  in  Surgery,  to  serve 
the  student  as  an  aid  to  his  memory  when  preparing  for  examination. 
From  twelve  years'  experience  in  reading  with  candidates  for  a 
surgical  diploma,  I  find  that  owing  to  the  huge  size  attained  by 
most  of  the  standard  text-books,  the  knowledge  obtained  from  their 
perusal  is  not  well  arranged  in  the  student's  mind,  nor  readily  at 
command  during  the  trying  ordeal  of  an  examination.  It  is  neces- 
sary, therefore,  for  the  reader,  after  perusing  one  of  the  excellent 
treatises  on  the  subject,  to  make  use  of  a  Remembrancer  just  prior 
to  the  date  of  examination,  and  it  is  for  this  purpose  this  book  is 
intended.  While  written  primarily  for  the  student,  the  work  will  perhaps 
also  be  of  some  service  to  the  practising  surgeon,  who  may  wish  to  refresh 
his  memory  on  certain  points,  and  for  which  purpose  the  book  may  afford 
a  ready  means  of  reference.  I  have  consulted  the  various  standard  works, 
monographs  on  special  subjects,  which  from  their  size  or  price  are  not 
easily  accessible  to  the  student,  and  the  periodical  medical  literature  of 
various  countries.  The  chief  labour  has  been  in  selection,  and  I  have 
chosen  those  methods  of  treatment  which,  from  many  years'  ex- 
perience, I  have  found  most  advantageous.  In  the  case  of  operations 
I  have,  as  far  as  possible,  followed  literally  the  description  of  the 
surgeon  who  first  performed  or  proposed  each  operation.  From  limited 
space,  all  notice  of  Diseases  of  the  Ear,  Dental  Surgery,  and  Diseases 
of  Women,  with  their  operative  treatment,  has  been  omitted.  I  am 
much  indebted  to  Drs.  Abrath  and  Bowmaker  for  many  valuable 
suggestions.  My  grateful  thanks  are  "  also  due,  especially,  to  Dr. 
Bowmaker,  for  help  in  correcting  the  j)^oof-sheets  and  in  preparing 
the  Index.  I  have  endeavoured  to  make  this  little  manual  as 
complete  and  practical  as  possible,  and  trust  it  may  be  of  service 
to  those  for  whose  assistance  it  is  intended. 


Sunderland, 

November  1888. 


EIDLEY  DALE. 
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SECTION  I. 
INFLAMMATION   AND    ITS  SEQUENCES. 


CHAPTER  I, 

ACTIVE  HYPEREMIA — PASSIVE  CONGESTION— INFLAMMATION. 


.Acti/oe  deterviination  of  blood  to  a 
1 07'  Hypercemia,  consists  of  an  increased 
I  and  accelerated  blood  flow  through  the 
vessels  of  the  region  aifected. 

Causes  always  act  through  the  agency 
( of  the  vaso-motor  nerves,  supplying  the 
seat  of  the  hypertemia ;  but  may  be 
mechanical,  as  a  blow,  etc. ;  physical,  from 
the  action  of  heat  or  cold ;  or  vital,  from 
'  defect  in  the  condition  of  the  blood, 
nerves,  secretions,  etc. 

Sym2)toms. — 1.  Bright  redness.  2. 
Increased  heat.  3.  Swelling.  4.  Pain, 
of  an  itching,  pricking,  throbbing,  or 
aching  character.  5.  Altered  sensibility. 
6.  Augmented  functional  activity. 

Results. — 1.  Resolution.  2.  Inflam- 
mation. 3.  Induration.  4.  Hypertrophy. 
5.  Passive  congestion. 

Treatment  is  the  same  as  that  of  the 
preliminary  stages  of  inflammation. 

Passive  Congestion  is  the  accumulation 
of  an  undue  quantity  of  dark  blood  mov- 
ing slowly  through  a  part.  The  excess 
of  blood  is  chiefly  in  the  veins,  the 
arteries  being  mostly  of  their  normal 
size. 

Causes. — 1.  Gravitation,  as  shown  in 
chronic  exhaustive  and  acute  febrile 
diseases,  when  the  lungs  and  integu- 
ments of  the  back  are  aflected ;  this  is 
generally  associated  with  the  next  cause. 
2.  Diminished  cardiac  power,  and  loss 
of  tone  in  the  vascular  system,  as  seen 
in  old  age,  etc.  3.  Any  mechanical  ob- 
struction to  the  return  of  venous  blood, 
e.g.,  a  tight  bandage,  strangulated  hernia. 


and  paraphimosis  by  reason  of  one  part 
of  the  body  tightly  nipping  another, 
pressure  of  growing  tumours,  formation 
of  cicatrices,  large  collections  of  serous 
fluid  in  the  chest  or  abdomen.  4. 
Inflammation  occasionally. 

Symptoms. — 1.  The  part  is  dull  red, 
cooler  than  usual,  a  little  swollen, — not 
locally,  as  in  active  hypertemia,  but  soft, 
and  pitting  on  pressure  all  over,  running 
into  healthy  tissue.  2.  The  sensibility 
is  lowered,  the  site  affected,  being  be- 
numbed and  stiff".  3.  The  functions  are 
impaii'ed. 

Consequences.  —  1 .  Transudation  of 
serum,  due  to  the  vessels  relieving  them- 
selves of  the  watery  constituents  of  the 
blood  by  their  passage  into  the  surround- 
ing cellular  tissue,  thus  producing  oedema 
and  dropsical  eff'usions.  2.  HtemoiThage. 
When  the  obstruction  is  very  great,  and 
the  walls  of  the  vessels  weak,  they  give 
way,  blood  being  poured  out  superficially 
or  extravasated.  3.  Fibroid  induration. 
4.  Stasis  when  the  circulation  is 
completely  arrested.  5.  Gangrene.  6. 
Thrombosis. 

Treatment. — The  part  should  be  raised 
slightly ;  if  elevated  too  much,  the  vitality 
being  already  lowered,  more  harm  than 
good  wUl  result.  All  restrictive  bands 
or  other  mechanical  obstruction  must  be 
removed.  Gentle  friction.  Warmth  by 
means  of  cotton  wool  or  absorbent  cotton 
Judicious  support  with  a  bandage.  As- 
tringents. 

In^ammation  is  defined  by  Burdon 
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INFLAMMATION  AND  ITS  SEQUENCES. 


Sanderson  as  the  "succession  of  changes 
which  occurs  in  a  living  tissue  when  it 
is  injured,  provided  the  injury  is  not  of 
such  a  degree  as  at  once  to  destroy  its 
structure  and  vitality."  The  process  has 
been  studied  very  carefully  with  the 
microscope  in  the  web  of  the  frog,  the 
wing  of  the  bat,  etc.,  and  is  briefly  as 
follows.  1.  Disturbance  of  nerve  action, 
and  effects  on  blood-vessels.  On  the  ap- 
plication of  an  ii'ritant  the  sensory  nerves 
of  the  part  are  stimulated,  causing  in  a 
reflex  manner  a  sort  of  paralysis  of  the 
vaso-motor  nerves,  leading  to  dilatation 
of  the  vessels  and  accumulation  of  blood 
in  them.  This  is  generally  preceded  by 
contraction  of  the  vessels,  but  in  that  case 
the  dilatation  follows  almost  immediately, 
the  arteries,  capillaries,  ai  d  veins  suc- 
ceeding each  other  in  that  act.  2.  De- 
termination of  the  blood  to  the  part. 
The  blood  passes  more  rapidly,  in  spite  of 
the  calibre  of  the  vessels  being  increased. 
This  is  certainly  due  to  nervous  influence, 
though  the  exact  mode  of  working  is 
unknown.  3.  Congestion.  The  blood 
begins  to  be  variable  in  motion,  and  soon 
gets  slower,  until  it  is  finally  arrested 
(stagnation  or  stasis).  4.  Passage  of 
the  contents  of  the  vessels  through  its 
walls.  When  the  blood  stream  slackens, 
the  white  corpuscles  begin  to  accumulate 
on  the  walls  of  the  vessels,  and  proceed 
unusually  tardily ;  fresh  ones  overtake 
those  moving  more  slowly,  and  thus  they 
appear  in  greatei'  number.  Soon,  owing 
to  an  alteration  of  the  walls  of  the  capil- 
lary and  of  the  tissues  outside,  the  white 
corpuscles  show  a  tendency  to  stick  to 
the  walls  of  the  vessel;  the  blood  having 
become  more  viscid  as  the  result  of  trans- 
udation of  the  liquor  sanguinis  through 
the  capillary  wall.  The  white  corpuscles 
themselves  now  traverse  the  walls  of  the 
capillaries  by  means  of  an  amcebiform 
movement  (diapedesis),  and  collect  in 
gi-oups  external  to  the  vessel ;  the  red 
corpuscles,  by  intravascular  pressure,  are 
also  driven  through  the  minute  openings 
made  by  the  white.  5.  Changes  in  the 
perivascular  tissues.  The  lymph  spaces 
of  the  tissues  around  abound  in  fixed 
corpuscles,  consisting  mainly  of  protoplas- 
mic material.  These  assume  a  state  of 
exalted  nutrition,  when  stimulated  by 
the  transudation  of  the  blood,  and  multi- 
ply by  cleavage,  forming  amceboid  cells, 
whilst  at  the  same  time  their  nuclei 
enlarge.    The  exudation  of  serum  con- 


taining albumen,  plasmin,  and  fibrinogen 
unites  with  the  gloljulinof  the  surround- 
ing cells  to  form  fibrin.  Mucin  Ls  also 
present  in  some  quantity,  derived  from 
the  blood  or  cells.  As  the  result  of  in- 
flammation, the  special  functions  of  the 
tissue  are  usually  damaged ;  thus  the  con- 
nective tissue  softens  (mucoid  softening), 
its  fibres  being  destroyed,  ligaments  and 
tendons  become  soft  and  swell,  bone  loses 
its  lime  salts,  and  the  lamellae  disappear; 
the  cai-tilages  diminish  in  consistency, 
with  liquefaction  of  the  matrix.  In  brief, 
the  tendency  is  to  return  to  an  embry- 
onic condition. 

Causes.  —  Predisposing.  1 .  Previous 
inflammation  inclines  an  organ  to  have  a 
similar  attack.  Various  parts  in  difierent 
individuals  are  more  susceptible  than 
others  to  inflammation.  2.  Over-use  of 
a  pai-t,  as  in  inflammation  attacking  the 
breasts  of  mothers  whilst  nursing,  and 
inflammatory  afiections  of  the  larynx, 
arising  from  excessive  or  unusual  exercise 
of  the  voice  in  singing  or  speaking.  3. 
Occupation  has  a  certain  influence ;  e.g., 
the  baker  and  tailor  become  anasmic,  and 
prone  to  have  glandular  inflammations. 
— Constitutional.  1.  Robust,  strong, 
plethoric  persons,  and  those  who  habitually 
over-eat,  or  over-use  alcoholic  drinks, 
are  susceptible  to  sthenic  inflammations, 
their  blood  being  loaded  with  efiete  ma- 
terials, or,  in  some  cases,  with  urates,  as 
in  gout.  2.  On  the  other  hand,  weakly 
persons,  and  those  debilitated  by  chronic 
inanition,  exhaustive  diseases,  and  old 
age,  are  liable  to  the  asthenic  variety. 

3.  Hereditary  predisposition,  as  in  gout, 
rheumatism,  syphilis,  struma,  etc  4. 
Defective  blood  states,  as  in  carbuncle, 
boils,Bright'sdisease,anfemia,diabetes,etc. 
— Exciting.  1.  Mechanical,  as  the  result 
of  bruises,  squeeze.*,  cuts,  Avounds,  injuries 
to  joints  or  bones,  etc.  2.  Physical : 
excessive  cold  or  heat,  producing  burns, 
scalds,  etc.  3.  Chemical :  mineral  salts, 
alkalies,  acids,  alcohol,  ether,  essential 
oils,  cantharides,  mustard,  turpentine, 
etc.  Most  of  this  group  are  used  by  the 
surgeon  as  therapeutic  agents.  The  action 
of  putrid  matter  in  jiroducing  inflamma- 
tion in  some  cases  depends  on  an  alkaloid 
poison  of  chemical  origin,  as  in  septiaemia. 

4.  Organised  irritants  of  the  nature  of 
microscopic  fungi,  w-ith  their  gei-ms.  This 
class  includes  ery.sipelas,  anthrax,  hospital 
gangrene,  smallpox,  syphilis,  and  many 

1  other  diseases.   5.  Altered  state  of  local 
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nerves,  as  in  iaflammation  of  cornea, 
>ubsequent  to  injury  of  fifth  nerve.  6. 
Foreign  bodies  introduced  from  without, 
or  formed  within  the  body,  as  retained 
concretions,  excretions,  sloughs,  sequestra, 
bullets,  calculi,  etc. 

Symptoms. — 1.  Heat.  2.  Redness.  3. 
Swelling.  4.  Pain.  5.  Impairment  of 
function. 

1.  Heat.  An  iniiamed  pai't  is  hotter 
than  normal.  This  is  produced  by  aug- 
mented amount  of  blood  and  increased 
activity  of  chemical  changes  in  the  tissues, 
together  with  abundant  growth  of  organ- 
ised matter.  The  newly-formed  products 
and  the  old  are  wasted,  and  it  is  this 
waste  which  causes  the  heat. 

2.  Redness  is  mainly  due  to  the  en- 
largement of  the  small  arteries,  veins,  and 
capillaries  of  the  part.  The  tint  varies 
from  crimson  to  a  dull  claret  colour.  The 
exudation  of  red  corpuscles,  or  the  colour- 
ing matter  of  the  blood,  will  assist  in  pro- 
ducing the  redness. 

3.  Swelling  is  at  first  dependent  on  the 
increase  of  the  blood  in  the  part,  but 
afterwards  on  the  transudation  of  the 
blood,  and  the  multiplication  of  the 
cellular  elements.  Inflammatory  swell- 
ing is  distinguished  by  its  hardness. 

4.  Pain  is  the  result  of  increased  ex- 
citement of  the  nerves,  at  first,  owing  to 
the  exalted  nutrition  of  the  part ;  next, 
to  piessure  by  the  exuded  matters.  It 
varies  in  degree,  but  is  greatest  in  firm 
and  unyielding  structures,  as  ligaments, 
bone,  and  fascife. 

5.  Impairment  of  function  always 
accompanies  inflammation.  This  is  well 
exemplified  in  the  great  intolerance  of 
light  exhibited  by  the  eye  in  inflamma- 
"tion  of  the  cornea. 

Terminations. — 1.  Resolution,  which  is 
the  most  favouiable  issue  that  can  occur, 
•and  is  said  to  take  place  when  the  inflam- 
mation wears  away.  The  temperature  is 
lowered,  and  the  blood-vessels  I'eturn  to 
theii-  normal  state,  the  parts  I'estoring 
themselves  in  an  invei'se  order  to  that  of 
their  invasion.  The  exuded  products  are 
•chiefly  absorbed  by  the  lymphatics. 

2.  Metastasis.  This  is  a  sudden  dis- 
appearance of  the  inflammation  from  one 
part  and  its  re-appearance  in  another,  as 
in  an  orchitis  svicceeding  inflammation  of 
the  parotid  gland. 

Constitutional Symiitoms  always  assume 
the  foi-m  of  fever  (traumatic  or  inflam- 
matory fever),  and  vary  much  in  tlieir 


intensity,  according  to  the  importance  of 
the  situation  affected,  the  extent  of  the 
inflammation,  its  severity,  etc.  "  In  most 
cases  of  fever,  and  probably  in  all  cases 
of  sei-ious  fever,  there  is  a  definite  poison 
circulating  in  the  blood,  the  poison  some- 
times having  been  formed  in  the  system, 
sometimes  having  entered  the  organism 
from  without."  There  are  three  forms  : 
1.  The  sthenic.  2.  The  asthenic.  3. 
The  irritative. 

1.  The  sthenic  form  occui's  in  acute 
inflammations  and  robust  constitutions. 
It  generally  commences  within  twenty- 
four  hours  from  the  onset  of  local 
symptoms.  There  are  restlessness,  loss 
of  sleep,  pains  in  the  back  and  head, 
chilliness  or  over-heat ;  the  pulse  increases 
in  frequency  and  force  or  sharpness,  the 
skin  is  hot  and  dry,  the  mouth  is  parched, 
tongue  furred,  appetite  lost,  and  nausea, 
with  vomiting,  may  be  pi'esent.  The 
patient  craves  more  and  more  for  water. 
Constipation  or  diarrhoea,  with  black, 
fetid  evacuations,  are  associated.  Urine 
is  high-coloured,  scanty,  and  loaded  with 
uric  acid.  Temperature  is  raised  seveial 
degreeSjbut rarely  exceeds  102"5  Pahr.  The 
tei'mination  is  by  a  crisis,  in  from  thirty- 
six  hours  to  seven  days,  various  evacua- 
tions, as  sweating,  diarrhoea,  etc.,  reliev- 
ing the  blood  of  its  eflfete  materials.  There 
is  a  decided  tendency  to  spontaneous  and 
complete  recovery. 

2.  The  asthenic  variety  occurs  in  weak, 
ill-nourished,  broken-down  states  of  the 
system ;  it  is  characterised  by  great  de- 
pression slowly  followed  by  reaction. 
Delirium,  especially  at  night,  of  a  low, 
muttering  kind,  pulse  feeble  though 
hurried  and  easily  compressible,  skin 
hot,  tongue  dry,  harsh,  and  brown,  are 
symptoms  usually  met  with.  In  addition, 
fauces  are  dry,  sores  occur  on  lips  and 
teeth,  cheeks  are  flushed,  and  eyes  un- 
usually bright.  It  terminates  by  lysis, 
or  in  unfavourable  cases  by  death  from 
exhaustion  or  low  congestive  inflamma- 
tion of  viscera. 

3.  The  irritative  usually  pi'esents  it- 
self in  constitutions  weakened  by  exces- 
sive use  of  alcohol.  The  symptoms  are 
severe,  at  first  lesembling  the  sthenic, 
but  there  is  more  delirium  ;  soon  this  is 
succeeded  by  a  decline  into  the  asthenic, 
the  exliaustion  being  very  marked,  and 
the  patient  sinking  from  prostration 
with  cerebral  irritation. 

Sequelce. — 1.  Induration,  due  to  chronic 


4 


INFLAMMATION  AND  ITS  SEQUENCES. 


inflammation.  2.  Hypei'tropliy  of  a  part  | 
from  enlargement  of  its  own  elements. 
3.  Hyperplasia  by  the  addition  of  new 
elements.   4.  Suppuration   5,  Degener- 
ation.   6.  Ulceration.    7.  Gangrene. 

VaHeties. — Inflammations  are  classed 
in  several  ways.  1.  According  to  their 
duration,  into  rapid  or  acute,  slow  or 
chronic,  intermediate  or  subacute.  2. 
Their  intensity,  hypersthenic  or  very 
strong,  sthenic  or  strong,  asthenic  or 
feeble.  3.  Their  special  characteristics, 
phlegmonous  or  healthy,  adhesive,  sup- 
purative, ulcerative,  gangrenous,  rheu- 
matic, gouty,  syphilitic,  fibrinous  or 
plastic,  etc. 

Treatment. — Local.  1 .  Abstraction  of 
blood  by  dry  cupping  or  scarification,  in 
inflammation  of  the  prostate  gland, 
glottis,  conjunctiva,  eyelids,  skin,  etc. 
Leeches  in  acute  sthenic  forms  of  in- 
flammation occurring  in  healthy  persons, 
as  in  oi-chitis  along  the  cord,  or  when 
the  eye  is  affected.  They  must  not  be 
applied  to  parts  abounding  in  loose 
cellular  tissue,  e.g.,  the  eyelids  or  scro- 
tum, as  the  bleeding  cannot  be  stopped 
by  pressure,  and  erysipelas  is  apt  to 
follow. 

2.  Incisions  are  used  to  prevent  slough- 
ing in  inflammation  of  the  cellular  tissue 
and  in  threatened  strangulation,  being 
made  through  the  fascia  to  relieve  the 
subfascial  covering.  They  vary  in  extent 
from  incisions  four  or  five  inches  long  to 
mere  punctures,  in  accordance  with  the 
requirements  of  the  case.  Opening  the 
scrotal  veins  is  of  use  in  orchitis. 

3.  Stoppage  of,  or  lessening,  blood 
supply  of  an  inflamed  part  by  digital 
pressure,  ligature,  or  acupressure  of 
main  artery,  is  useful  in  injuries  of 
large  joints. 

4.  Remove  all  causes  of  irritation,  all 
foreign  bodies,  as  shot,  dust,  etc.,  or 
carious  teeth  from  the  jaw. 

5.  Position. — The  patient  should  be 
put  to  bed  if  the  trunk  is  inflamed,  to 
afford  rest  to  the  part,  and  to  the  ner- 
vous system,  brain,  heart,  and  respir- 
atory organs  ;  the  head  must  be  elevated 
if  the  brain  is  inflamed,  and  so  on.  The 
principle  is  to  rest  the  heart  as  much  as 
possible,  and  prevent  too  active  circula- 
tion through  the  locality  affected,  and  at 
the  same  time  to  assist  the  return  of 
blood  and  diminish  congestion. 

6.  Applications.— Cold,  by  exposure 
to  the  air,  by  evaporating  lotions  (as 


nitre  5ss,  sal  ammoniac  5ij,  vinegar  oi- 
methylated  spirits  3js.s,  water  Oj), 
irrigation,  ice  or  cold-water  bags  for 
the  head,  oi'  incai'cerated  hei-nia — it  is 
advisable  to  place  an  intervening  layer 
of  flannel  between  the  bag  and  the  skin, 
to  avoid  freezing  the  part — ice  jx)ultices. 
Leiter's  coils,  etc.  Cold  must  only  be 
employed  in  the  early  stages,  befoic 
exudation  takes  place,  and  where  tissues- 
were  previously  healthy,  e.g.,  not  in 
rheumatism,  gout,  or  struma.  Thi 
action  of  cold  must  be  continuous,  or 
reaction  Avill  ensue.  A  good  plan  Ls  to 
begin  with  tepid  water,  and  gi-adually 
use  it  cooler  and  cooler,  finally  mLjdng 
ice  with  it.  Cold  constiinges  the  vessels, 
lowers  the  nutritive  activity  of  the 
tissues,  prevents  the  formation  of  ne^\' 
cells,  and  stops  their  amcebifonn  ten- 
dency. Cold  is  very  effective  also  in 
restoring  tone  to  the  tissues  after  an  in- 
flammation. Heat,  by  covering  the  part 
with  cotton  wool  covered  with  oil  sUk, 
hot  poultices  of  linseed,  bread,  starch, 
etc.,  hot  water  (in  compound  fractures), 
spongio-piline,  local  warm  baths.  Poultices 
should  never  be  applied  unless  covered 
with  oil  sUk  or  guttapercha  tissue,  as 
after  a  time  they  become  merely  a  cold- 
water  di'essing,  and  inflict  pain.  Heat 
is  most  successful  when  the  inflammation 
has  reached  a  certain  height,  easing 
tension,  ripening  the  pus,  and  relieving 
the  nerves,  remo^dng  their  excitability. 
It  also  stimulates  the  absorption  of 
liquid  and  solid  effusions  by  the  lym- 
phatics and  blood-vessels. 

7.  Simple  compression  by  collodion  in 
the  case  of  fingers  and  the  like,  in  other 
instances  by  cotton  wool,  or  absorbent 
cotton  with  bandaging,  elastic  bandages, 
shot  bags,  compressed  sponges,  strapping, 
etc. 

8.  Surgical  I'est  applied  to  a  part 
locally,  as  an  inflamed  joint,  by  means 
of  splints  of  wood,  wire,  zinc,  millboard, 
starch,  leather,  poroplastic,  plaster  of 
Paris,  etc. 

9.  Various  topical  applications  to  pre- 
vent the  formation  of  pus  or  for  pui-poses 
of  cleanliness,  permanganate  of  potash, 
caibolic  acid,  perchloride  of  mercury, 
iodoform,  iodine,  etc. 

10.  To  relieve  pain,  solutions  of  opium, 
morphia,  belladonna,  conium,  aconite, 
veratria,  etc.,  or  subcutaneous  injections. 

11.  Counter-irritation  applied  at  some 
distance  from  the  part  affected  by  iodine 
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tinctiu'e  or  liniment),  acetum  lyttee, 
nitrate  of  silver  solution,  mustard  poul- 
tices, turpentine,  chloroform,  and  am- 
monia. These  act  chiefly  on  the 
rutaneous  nerves,  but  also  help  to 
draw  the  blood  away  from  the  seat  of 
disease. 

12.  To  promote  absorption  of  blood, 
:  arnica,  hydrochlorate  of  ammonia,  and 

spu'its  of  wine  are  of  service.  Iodide  of 
potassium  and  acetate  of  ammonia  are 
eflicient  remedies. 

13.  To  produce  disappearance  of  in- 
duration, mercury  is  all-powerful,  so 
long  as  the  induration  is  not  of  the 
nature  of  a  new  growth  or  tumour. 
When  the  inflammation  is  chronic,  cold 
douches,  followed  by  active  fi-iction,  or 
friction  -with  glycerine,  oleates  of  mer- 
cury, or  local  stimulants,  as  the  ammonia, 
camphor,  and  chloroform  liniments.  Me- 
thodically apphed  massage  is  of  use. 
Issues,  setons,  and  the  actual  cautery  are 
great  aids  in  long-standing  cases. 

C'onstitiotional  Treatment. — In  sthenic 
cases,  general  blood-letting  has  almost 
entirely  been  banished  from  modern 
practice  ;  its  use  is  now  confined  to  cases 
in  which  internal  viscera  are  comprom- 
ised, as  in  wounds  of  the  lung  and  severe 
injuries  to  the  head,  provided  the  patient 
is  young  and  healthy.  This  measure 
should  only  be  practised  on  adults  ;  the 
quantity  of  blood  abstracted  should 
vary  from  eight  to  sixteen  ounces, 
or  more,  until  a  decided  impression 
is  made  on  the  pulse.  When  bleed- 
ing is  necessary  the  earlier  it  is 
done  the  better.  The  skin,  kidneys, 
and  bowels,  the  three  great  eliminatory 
channels,  must  be  regulated  by  means  of 
diaphoretics,  diuretics,  and  purgatives. 
To  produce  sweating,  the  following  may 
be  used  : — Jaborandi  or  its  alkaloid  pilo- 
•carpine,  antimonials,  liq.  ammon.  ace- 
tatis,  pulv.  ipecac,  co.,  and  sp.  feth. 
nit.,  etc.,  aided  by  plenty  of  hot  drinks. 
Packing  the  patient  in  a  blanket  wrung 
out  of  hot  water  is  a  powerful  aid  to  this 
treatment;  the  vapour  bath  is  also  of 
service. 

As  diuretics,  the  citrate,  nitrate,  ace- 
tate, or  tartrate  of  potash  are  useful  in 
increasing  the  solid  matters  in  the  urine ; 
colchicum  produces  addition  of  water  to 
the  urine. 

Purgatives  are  in  most  cases  neces- 
sary, as  pil.  hydrarg.  subchlor.  co.  gr. 
V,  or  calomel  gi\  iij  to  v,  followed  by 


salines,  a  good  prescription  being  the 
following : 

p,  Infus.  sennsB  ^ij. 
Magnes.  sulph.  5ij. 
M.  for  one  dose. 

Other  cathartics,  as  castor  oil,  cascara 
sagrada,  magnesia,  rhubarb,  or  jalap, 
simply  act  by  emptying  the  bowel ;  when 
an  irritating  effect  is  wished  for,  colo- 
cynth,  scammony,  gamboge,  podophyllin, 
euonymin,  and  aloes  should  be  used. 
Sulphate  of  soda  is  a  valuable  laxative. 
In  certain  cases,  where  constipation  is 
very  obstinate,  croton  oil  or  elaterium 
may  be  caiitiously  given.  Injections  or 
enemas  are  powerful  auxiliaries  in  clear- 
ing out  the  lower  bowel.  They  may  be 
prepared  of  gruel,  castor  oil,  spirits  of 
turpentine,  soap  and  water,  etc.  The 
most  important  point  is  to  throw  in  a 
sufficient  amount  to  distend  the  bowel. 
Depressants  act  in  a  similar  manner  to 
general  bleeding.  Foremost  among  these 
must  be  placed  antimony,  in  the  form  of 
the  wine ;  the  value  of  this  medicine 
cannot  be  overrated  in  all  inflammatory 
affections  in  the  young  and  robust ;  it  is 
best  given  with  small  doses  of  opium  or 
morphia.  Digitalis  is  of  great  service  in 
children  or  the  aged,  as  it  strengthens 
the  heart's  action  whilst  slackening  the 
beats.  Aconite  in  one  minim  doses 
frequently  repeated  is  very  successful  in 
simple  inflammations,  provided  it  is 
used  sufficiently  early.  Tinctura  veratri 
viridis  is  another  powerful  arterial  seda- 
tive. To  lower  the  temperature,  large 
doses  of  c[uinine  (gr.  x  to  xx),  or  sali- 
cylic acid,  seem  the  most  trustworthy, 
but  antipyrin  is  useful. 

To  quench  the  thirst  effervescing 
salines  are  necessary — soda  or  potash 
water  with  lemon  juice,  ice  sucked  in 
small  pieces,  etc. 

To  relieve  pain  and  procure  sleep, 
opium,  moi'phia,  belladonna,  ati'opine, 
hyoscyamus  (especially  for  childi'en), 
Indian  hemp,  chloral,  bromides  of  po- 
tassium or  ammonia,  hydrobromic  acid, 
are  all  valuable.  I  have  found  the  best 
form  is  to  combine  the  opium  with 
belladonna  or  hyoscyamus.  Morphia  is 
best  given  united  with  atropine  as  a 
subcutaneous  injection.  Chloral  with 
the  bromides,  flavoured  with  syrup, 
aurantii,  is  a  useful  nai'cotic.  Indian 
hemp  is  to  be  recommended  in  cases 
where  opium  is  ill  borne. 

jDiet. — It  is  useless  to  try  and  feed 
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up  the  patient,  a  spoon  diet,  as  milk 
and  water,  or  peptonised  milk,  being  the 
most  suitable,  and  as  the  case  progresses 
this  may  be  amplified.  In  the  asthenic 
and  irritative  forms  a  stimulating  plan 
of  treatment  is  required,  all  lowering 
measures  being  prejudicial ;  ammonia, 
ether,  bark,  quinine,  perchloride  of  iron, 
wine,  brandy,  eggs,  milk,  with  strong 
beef  tea,  must  be  freely  used  after  the 
first  onset.  In  these  cases  the  patient 
must  have  food  in  small  quantities,  bvit 
frequently,  both  day  and  night.  In  the 
irritative  form  opium  is  of  cardinal 
importance. 

Complications,  as  pneumonia,  etc.,  must 
be  treated  after  the  usual  method,  as  they 
arise. 

The  following  formulse  for  the  pre- 
paration of  subcutaneous  injections  may 
be  of  service. 

1.  Subcutaneous  injection  of  pilocar- 
pine iHij  to  vj,  of  a  solution  of  gi-.  j  of 


nitrate  of  pilocarpine  in  "ixx  of  distilled 
water. 

2.  Solution  of  morphia  for  subcutan- 
eous injection.  Take  a  5j  stoppered 
bottle,  half  full  of  water,  put  in  gi-.  x\ 
of  acetate  of  morphia  and  drop  \n 

of  acetic  acid  (B.P.).  Shake,  then  fill 
bottle  with  water.    Dose,  "lij  to  vj. 

3.  Solution  of  atropine  for  subcutan- 
eous injection.  Take  a  Bj  stoppered 
bottle,  put  in  gr.  ij  of  sulphate  of  atropine, 
and  fill  up  with  water  (in.j=gr.  o-j-^)- 
Dose,  mij  to  vj. 

4.  Solution  of  atropo-morphine  for 
subcutaneous  injection.  Add  gi-.  ij  of 
sulphate  of  atropine  to  ^j  of  morphia 
solution  {vide  sicpra).  "ixij  =  morphia 
gr.  j,  and  atropine  gr.  -^j^.  Dose,  "lij 
to  vj.  _ 

The  atropine  increases  the  hypnotip 
and  anodyne  effects,  but  counteracts 
the  depression  which  moi^phia  is  apt  to 
cause. 


CHAPTEE  II. 

SUPPURATION — ACUTE  AND  CHRONIC  ABSCESS — SINUS  AND  FISTULA. 


Sup2mration  is  one  of  the  most  common 
sequelae  of  inflammation ;  the  process 
consisting  in  the  formation  of  pus  on  the 
surface,  or  in  the  substance  of  tissues. 
It  will  be  readily  understood  that  those 
structures  which  contain  the  greatest 
amount  of  loose  cellular  connective  tissue 
will  be  most  liable  to  suppurate. 

Pus,  as  seen  microscopically,  is  com- 
posed of  an  abundance  of  white  corpuscles 
from  Jjjo  to  y^oT)  of  "^'^^  diameter, 
floating  in  a  clear  homogeneous  fluid. 
Pus  cells  are  seen  in  different  conditions, 
according  to  their  age ;  at  first  assuming 
constant  changes  of  shape,  but  after  a 
time  settling  down  into  a  spherical  form, 
and  presenting  to  view  one  or  more 
nuclei  in  the  centre.  They  are  granular 
from  infiltration  with  fatty  and  albu- 
minoid particles;  the  addition  of  acetic 
acid  makes  them  swell  up  and  become 
clear,  thus  rendering  the  nuclei  distinct : 
ammoniacal  solution  of  carmine  will 
stain  the  cells  a  deep  colour,  _  To  dis- 
tinguish mucus  from  pus  the  microscope 
is  most  reliable;  mucus  floats  in  water, 


coagulates  on  the  addition  of  acetic  acid, 
is  unaffected  by  liquor  potassEe,  if  treated 
by  ether  only  gives  faint  traces  of  fat, 
and  is  unaffected  by  Day's  test.  The 
process  of  the  formation  of  pus  will  be 
readily  understood  from  our  sketch  of 
inflammation.  The  liquid  is  meiely  the 
transuded  liquor  sanguinis,  whilst  the 
pus  cells  are  chiefly  the  emigrated  white 
corpuscles,  increased  in  number  hy  mul- 
tiplication, but  also  due,  in  some  measui'e,. 
to  the  augmented  activity  of  the  sur- 
rounding connective  tissue  coi-jjuscles. 

The  greater  the  severity  of  an  inflam- 
mation, the  more  extensive  will  be  the 
migration  of  white  corpuscles  with  the 
formation  of  pus,  and  the  sooner  will 
the  formation  of  matter  commence.  Pus 
cells  seem  endowed  with  the  property  of 
irritating  the  adjacent  tissue,  causing 
multiplication  and  proliferation  of  cells. 
Thus  by  softening  and  liquefaction  the 
area  of  mischief  is  increa*ied. 

Characters  of  Pus. — Pus  is  a  yellowish 
coloured  fluid,  with  a  light  tinge  of 
green,  of  a  diffluent  or  creamy  consistence. 
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alkaline  reaction,  and  faint  odour.  Sp. 
-  r.  1020  to  1040 ;  it  is  insoluble  iniwater, 
a  nd  is  coagulated  by  heat,  acids,  or  hydro- 
chlorate  of  ammonia ;  with  liquor  potassje 
it  forms  a  viscid  gelatinous  mass. 

Dr.  Day's  Test  for  Pus  consists  in 
adding  a  very  little  water  to  a  fluid  sup- 
posed to  contain  pus,  and  then  a  few 
drops  of  a  liquid  prepared  by  exposing 
to  the  air  an  alcoholic  saturated  solution 
of  guaiacum,  until  it  acquires  the  pro- 
perty, by  the  absorption  of  oxygen,  of 
assuming  a  green  colour  when  brought 
into  contact  with  iodide  of  potassium.  If 
pus,  however  small  in  quantity,  be  present, 
a  blue  colour  will  be  produced.  The  test 
liquid  should  be  kept  in  the  dark,  in  a 
well-corked  bottle.  Pus  coagulates  soon, 
forming  large  clots  of  a  whitish  or  yel- 
lowish colour,  which  consist  of  altered 
pus  corpuscles,  entangled  in  fibrin.  It 
contains  myosin,  paraglobulin,  protagon, 
fatty  acids,  leucin,  tyrosin,  and  the  same 
materials  as  the  serum  of  the  blood — 
i.e.,  water,  chloride  of  sodium,  albumen, 
mucus,  extractive  matters,  and  fat. 
When  mixed  with  blood  it  is  termed 
sanious,  and  is  of  a  brown  colour ;  when 
there  are  few  cells,  ichorous  ;  if  contain- 
ing clots,  curdy ;  sero-  and  muco-ptis  are 
a  mixture  of  serum  or  mucus  with  pus. 
In  some  cases  pus  cells  undergo  fatty 
degeneration,  forming  what  are  called 
compoimd  inflammatory  corpuscles ;  in 
chronic  abscesses  the  pus  cells  shrink, 
becoming  angular.  Pus  also  contains 
different  matter  according  to  its  locality ; 
as  in  the  liver,  liver  cells ;  in  the  brain, 
white  fibre  corpviscles ;  in  bone,  lime 
salts  and  minute  sequestra.  Micrococci 
are  usually  present  in  pus  excluded  from 
the  air,  bacteria  or  bacilli  in  pus  exposed 
to  the  atmosphere. 

SymjHoms. — Suppuration  may  occur 
either  on  the  surface  or  in  the  interior 
of  the  body.  "When  occurring  on  a 
mucous  surface — which  is  very  prone  to 
suppurate — the  membrane  becomes  red, 
hot,  swollen,  painful,  and  there  is  a  dis- 
charge. If  suppuration  takes  place  in- 
ternally it  forms  an  abscess :  there  is 
throbbing,  pain,  increased  hardness  with 
swelling,  the  skin  is  red  and  shining, 
terminating  in  softness  with  fluctuation. 
In  other  cases  there  may  be  no  pain  or 
inconvenience,  but  merely  swelling  with 
fluctuation. 

Constitutional  assume  the  form  of  sup- 
purative or  hectic  fever.  This  never  occurs 


unless  there  be  a  discharge  of  pus,  and  is 
due  to  the  absorption  of  decomposing 
matter  containing  micrococci.  The  symp- 
toms of  hectic  fever  are  conveniently 
arranged  in  four  periods. 

Premonitory  Stage. — Sense  of  fatigue 
and  weakness  on  waking,  distaste  for 
breakfast,  rapid  and  small  pulse. 

First  Stage. — Loss  of  flesh,  pulse  quick, 
weak,  and  small,  any  excitement  raising 
it  ten  or  twenty  beats.  Skin  dry,  and 
becomes  hot  in  the  evening,  with  a  burn- 
ing sensation  of  the  hands  and  feet,  al- 
though the  patient  feels  chilly.  The 
temperature  rarely  exceeds  103°  5'.  At 
night  during  sleep,  and  towards  the  early 
morning,  there  is  profuse  sweating  (col- 
liquative), with  a  fall  of  temperature, 
but  the  pulse  maintaining  its  frequency. 
Tongue  is  red  at  the  top  and  edges. 

Second  Stage. — Emaciation  progresses. 
Hectic  flush  appears  on  the  cheeks  in 
evening.  Eyes  are  bright  and  sunk  in 
the  orbit.  Fever  and  sweatings  more 
marked.  There  is  often  diarrhoea.  Urine 
after  sweating  contains  increased  quan- 
tities of  urea,  chloride  of  sodium,  sul- 
phuric acid,  and  water.  The  patient  is 
i-estless  and  excitable,  sometimes  deli- 
rious, though  the  intellect,  as  a  rule,  is 
clear  to  the  last.  Muscular  system  is 
exhausted,  voice  and  hands  tremulous, 
appetite  variable  and  capricious. 

Third  Stage. — Pulse  feebler  and  more 
rapid,  skin  dry  and  scaling,  urine  offensive, 
mouth  aphthous,  diarrhoea,  chills,  and 
sweats  more  frequent,  and  legs  became 
cedematous.  Bed  sores  are  apt  to  form. 
Emaciation  is  now  extreme,  the  joints 
appearing  larger  than  the  middle  of  the 
limbs.  The  temperature  falls  below- 
normal  in  the  morning.  The  liver  and 
spleen  may  enlarge  from  lardaceous 
disease,  and  the  urine  contain  hyaline 
casts  from  the  kidney. 

Treatment. — Warmth  applied  by  poul- 
tices, spongio-piline,  sponges  wrung  out 
of  hot  water,  fomentations,  warm  baths. 
Extr.  belladonn.  5ij  with  glycerin,  f. 
3]  is  a  very  soothing  and  useful  appU- 
cation  when  smeared  over  the  affected 
part.  It  is  important  that  there  should 
be  no  compression  over  the  suppurating 
site,  which  must  be  dressed,  loosely  and 
lightly.  Counter-irritants  applied  over 
the  principal  vessels  leading  to  the  dis- 
eased place  seem  often  to  have  a  good 
effect  in  moderating  the  suppurative 
action.    For  muco-purulent  dischai-ges, 
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astringents,  as  liq.  hydrarg.  pei-chlor., 
vin  opii,  tannic  acid,  sulphates  of  zinc, 
iron,  or  copper,  etc.,  are  essential. 

Constitutional. — In  the  early  stages, 
modei-ate  diet,  nothing  being  better  than 
milk  "with  soda  water,  or  peptonised  milk, 
no  stimulants,  pui-gatives  if  necessary,  and 
diuretics  if  the  kidneys  are  sluggish.  As 
the  disease  proceeds  and  a  discharge  ap- 
pears, the  diet  must  be  increased;  the 
strongest  possible  liquid  food  being  given 
at  frequent  intervals,  if  solid  food  be 
refused.  Stimulants,  as  brandy,  cham- 
pagne, etc. ;  tonics,  quinine  and  sulphuric 
acid,  nitro-hydrochloric  acid  dil.  with  nux 
vomica,  ol.  morrhuae,  iron  and  strychnia. 
The  sweating  of  hectic  must  be  controlled 
by  giving  very  little  fluid  at  night,  keep- 
ing the  bed  and  clothing  as  cool  as  pos- 
sible, abundance  of  fresh  air,  and  spong- 
ing body  with  hot  vinegar  and  water. 
Zinc  oxide  gr.  iv  to  v  in  a  pUl,  com- 
bined with  ext.  belladonn.  gr.  ss,  is  also 
useful,  or  atropia  may  be  administered 
hypodermically.  It  is  of  the  utmost 
importance  to  feed  the  patient  during 
the  night  as  well  as  the  day.  To  check 
the  diarrhoea,  astringents,  as  pulv.  kino 
CO.,  bismuth,  opium,  sulphate  of  copper, 
nitrate  of  silver,  lead,  etc.,  are  necessary. 
A  water  bed  is  frequently  required. 

Abscess  is  a  collection  of  pus  in  the 
interior  of  the  body.  Abscesses  are 
found  in  every  known  vascular  tissvie, 
and  also  in  the  cornea  and  in  cartilage. 
Almost  all  acute  abscesses  contain  micro- 
cocci, even  those  catised  by  the  injection 
of  irritating  but  aseptic  materials.  These 
micrococci  do  not  necessarily  give  rise  to 
putrefaction.  Round  about  an  abscess 
there  is  a  layer  of  plastic  lymph,  consti- 
tuting the  wall  of  the  abscess,  but  vary- 
ing in  thickness  and  consistence  (pyogenic 
membrane).  The  peiiod  at  which  sup- 
puration commences  after  the  initiatory 
symptoms  of  inflammation  varies  from 
twenty-four  hours  to  three  or  four 
days. 

Acute  Abscess. — Symptoms.  When  an 
abscess  is  forming  the  part  is  the  seat  of 
pain,  generally  of  a  throbbing  character, 
synchronous  with  the  pulse  at  the  wrist, 
and  worse  in  the  dependent  position; 
the  skin  becomes  red  and  glazed;  the 
swelling  localised;  slight  oedema  is  also 
present,  recognised  by  the  place  pitting 
on  pressure  with  the  finger ;  at  length 
tension  and  fluctuation  are  superadded. 


This  latter  sign  is  made  out  by  pressing,' 
gently  with  the  tips  of  the  fingers  alter- 
nately on  opposite  sides  of  the  abscess ; 
as  the  fingers  on  one  side  sink  in,  the 
other  fingers  are  raised.  Another  way 
is  to  make  percussion  with  one  hand,  tlie 
other  being  placed  on  the  opposite  side. 
In  certain  situations,  as  the  Vjreast,  tin- 
skin  is  stretched  over  the  swelling  b\ 
the  tumour  being  grasped  with  tlie 
thumb  and  forefinger,  and  the  othei 
index  finger  pressed  on  the  top  of  thtr 
supposed  abscess.  Fluctuation  is  obscure 
in  a  deep-seated  abscess,  the  tissues  above 
merely  appearing  brawny,  oedematous, 
and  perhaps  reddened.  As  a  universal 
rule,  in  all  cases  where  a  doubtful  swell- 
ing is  supposed  to  be  an  abscess,  use  an 
aspirator  or  a  grooved  needle  to  solve 
the  uncertainty.  The  gradual  formation 
of  more  pus  distends  the  parts,  makes 
them  thinner,  and  separates  the  least 
resisting  tissues,  the  pus  having  a  special 
•inclination  to  make  for  a  free  surface. 
As  the  abscess  becomes  more  superficial 
the  centre  of  the  skin  immediately  over 
it  assumes  a  bright  red  colour,  shading 
ofi"  into  the  surrounding  tissue,  and  this 
gradually  changes  into  a  yellow  hue,  the 
abscess  being  said  to  point.  As  a  final 
result  the  skin  gives  way  and  the  abscess 
discharges  itself.  The  enveloping  vas- 
cular wall  (pyogenic  membrane),  relieved 
from  tension,  falls  into  folds  and  collapses 
by  the  elasticity  of  the  sim-ounding 
tissues.  New  material  is  formed  on  the 
wall  of  the  abscess,  disposed  in  the  shape 
of  granulations,  made  up  of  new  cells  in 
a  scanty  ground  substance  and  loops  of 
blood-vessels,  until  the  cavity  is  filled, 
and  then  cicatrisation  takes  place,  healing 
over  the  opening.  Although  this  is  the 
usual  course  of  events,  it  is  to  be  i-e- 
marked  that  pus  is  capable  of  being 
absorbed  in  any  locality. 

Constitittional  Symjytoms  are  termed 
Primary  Suppurative  Fever.  Rigors  alter- 
nating with  flushes  and  sweats ;  muscular 
pains  ;  pulse  full,  strong,  and  frequent ; 
hot  dry  skin ;  urine  scanty,  high-coloured, 
and  loaded  with  uric  acid  ;  restlessness 
and  great  thii-st ;  delirium  is  often  pre- 
sent in  severe  cases.  Temp,  usually 
about  103°. 

Varieties. — 1.  Difliise  abscess.  Tliis 
tenn  is  applied  when  the  pus,  instead  of 
endeavouring  to  reacli  a  free  surface, 
spreads  up  and  down  in  the  cellular 
tissues  of  a  part,  there  being  little  or 
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no  limiting  wall.  An  example  of  this 
is  the  puerperal  abscess  wMch  occurs 
in  women  after  childbirth. 

2.  Metastatic  abscess.  In  this  case 
the  abscess  changes  its  locality,  generally 
owing  to  the  transference  of  septic 
matter  by  means  of  the  blood. 

3.  Recurrent  abscess.  This  denotes 
that  an  abscess  has  commenced  to  sub- 
side, inflammation  again  occurring  with 
the  re-formation  of  pus — a  not  un- 
common result  in  abscesses  of  the  ischio- 
rectal fossa. 

Treatment  may  be  considered  under 
three  heads.  1.  Make  a  free  opening 
in  a  dependent  position.  2.  Drain 
efficiently.  3.  Prevent  decomposition 
by  aseptic  treatment. 

1.  As  a  general  rule  the  matter  should 
be  let  out  as  soon  as  detected,  but  this  is 
of  special  moment  when  it  approaches 
important  regions, where  it  might  burrow, 
as  the  popliteal  space,  or  ischio-rectal 
fossa  J  if  in  the  neighbourhood  of  vital 
organs,  as  in  the  abdominal  wall ;  when 
situated  in  the  sheath  of  tendons  (thecal) ; 
if  located  in  proximity  to  a  joint;  in 
abscesses  of  the  neck,  causing  dyspnoea ; 
in  collections  of  purulent  matter  under 
the  periosteum  ;  lastly,  in  extravasations 
of  urine  and  post-pharyngeal  abscess. 
The  opening  should  be  made  early,  also 
when  it  is  desirable  to  leave  as  unsightly 
a  cicatrix  as  possible ;  for  instance,  in  the 
neck  or  face. 

The  methods  of  opening  an  abscess 
are — (a)  Incision.  (yS)  Aspiration,  (y) 
Caustics. 

(a)  Incision  is  performed  by  using  a 
sicMe-shaped  or  long  straight  narrow 
knife,  held  short,  and  both  introduced 
and  withdrawn  perpendicularly  to  the 
surface.  The  point  opened  should  be 
the  most  dependent  where  fluctuation  is 
apparent,  and  the  aperture  should  be 
sufficiently  free  to  allow  of  the  escape 
of  the  contents  without  pressure  being 
applied  to  the  abscess  wall.  It  is  im- 
portant to  remember  that  in  large 
abscesses  the  vessels  adjacent  are  often 
pushed  into  unusual  situations ;  so  before 
incising  an  abscess  it  should  be  the  sur- 
geon's care  to  feel  for  pulsation  in  the 
proposed  line  of  incision.  Should  the 
abscess  be  of  much  extent  a  counter 
opening  is  to  be  made,  by  either  at  once 
plugging  the  first  cut  with  the  thumb, 
or  introducing  a  probe  and  cutting  down 
on  its  projecting  knob.    In  deep-seated 


abscesses,  such  as  occur  under  the  sterno- 
mastoid,  Hilton's  method  should  be  used. 
An  incision  is  made  through  the  skin, 
a  director  passed  through  this  and  pushed 
into  the  abscess,  then  a  pair  of  dressing 
forceps  is  introduced  along  the  groove  of 
the  director  and  the  opening  dilated. 

(y8)  Aspiration  is  used  in  large  deep- 
seated  abscesses  to  avoid  the  entrance  of 
septic  organisms  contained  in  the  air,  and 
so,  without  risk,  to  diminish  their  size. 

(y)  Caustic  is  rarely  used,  except  in 
certain  cases  of  suppurating  buboes,  the 
skin  being  undermined  and  its  vitality 
low.  The  caustics  generally  employed 
are  potassa  fusa  or  potassa  cum  calce. 
To  limit  the  action  of  the  caustic  a  hole 
should  be  cut  in  a  piece  of  plaster,  the 
si2;e  of  the  intended  opening,  and  placed 
over  the  abscess  before  the  application  of 
the  escharotic. 

2.  Drainage  is  of  pai"amount  import- 
ance, and  some  form  of  drainage  tube 
should  be  inserted  {vide  chap.  x.). 

3.  The  aseptic  treatment,  if  it  can  be 
used  with  all  the  requisite  attention  to  its 
details,  will  well  repay  the  surgeon's  extra 
trouble;  but  if  this  is  not  available  an 
antiseptic  or  modified  aseptic  plan  should 
be  adopted  {vide  chap.  x.). 

After-treatment. — After  an  abscess  has 
been  opened,  and  a  drainage  tube  inserted, 
an  aseptic  poultice,  made  by  mixing 
iodoform  or  boracic  acid  with  linseed,  or 
medicated  water  or  oil  dressings,  should 
be  applied.  The  chief  points  to  be 
attended  to  are  irrigation  of  the  abscess 
cavity,  two  or  three  times  a  day,  with 
diluted  iodine  or  alcohol,  fixation  of  the 
part  aiTected  by  splints  or  bandages,  and 
approximation  of  the  sides  by  compresses. 

Chronic  Abscess  usually  depends  on 
some  diathesis,  and  is  symptomatic  of 
disease  in  a  bone,  joint,  or  gland.  In 
such  cases  the  abscess  forms  slowly  and 
insidiously,  without  pain  or  heat,  often 
not  attracting  attention  by  any  symptom 
but  its  size.  The  contents  of  these 
abscesses  are  thin,  curdy,  and  watery ; 
as  they  do  not  readily  point  their  dura- 
tion is  indefinite,  in  some  cases  extending 
over  years.  There  is  no  redness  until  the 
skin  is  involved,  and  as  the  abscess  wall 
is  generally  very  thick  fluctuation  may 
be  indistinct.  Strumous  individuals  are 
most  frequently  aflected,  and  in  such 
persons  the  affection  is  often  multiple. 
Chronic  abscesses  are  liable  to  be  con- 
founded with  bursse  and  cysts.   From  the 
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former  the  position  will  generally  suffice 
to  distinguish  them ;  from  the  latter  the 
want  of  translucency ;  but  in  all  doubtful 
cases  it  is  as  well  to  confirm  the  diagnosis 
by  puncturing  with  the  aspirator  or 
grooved  needle. 

Varieties. — 1.  Gravitation  abscess.  2. 
Tympanitic.    3.  Residual. 

1.  Gravitation  abscesses,  or  abscesses 
by  translation,  usually  have  their  origin 
in  diseased  bone,  but  not  always.  Diseases 
of  the  vertebrae,  upper  and  lower  ends  of 
the  femur,  ileum,  and  sacrum  are  constant 
causes  of  this  disease.  These  abscesses 
travel  a  considerable  distance  before  point- 
ing, e.g.,  in  disease  of  the  dorsal  vertebrae 
the  pus  enters  the  psoas  sheath,  pointing 
in  the  groin. 

2.  Tympanitic  abscesses  contain  gas  as 
well  as  pus,  and  are  resonant  on  percus- 
sion. They  usually  exist  where  the  cavity 
of  an  abscess  communicates  with,  or  is 
adjacent  to,  the  intestine.  On  being 
opened  they  emit  a  strong  fcecal  odour. 

3.  Residual  abscess  occm-s  in  chronic 
disease  of  a  joint  which  is  apparently  re- 
covering, and  is  due  to  a  breaking  down 
of  old  inflammatory  efi"usions,  which  have 
not  been  absorbed. 

Treatment. — Chronic  abscesses,  if  large, 
when  opened  and  exposed  to  the  air  are 
liable,  from  the  action  of  micro-organisms, 
to  decompose,  and  thus  prove  fatal  to  the 
patient,  either  from  blood  poisoning  or 
profuse  and  long-continued  discharge. 
To  avoid  this  the  older  surgeons  were  in 
the  habit  of  using  vaived  openings,  by 
drawing  the  skin  covering  the  abscess 
aside,  opening  it,  and  before  the  pus  had 
finished  flowing  allowing  the  skin  to  slip 
back  again.  This  method,  however,  is 
quite  useless. 

In  treating  large  abscesses  two  plans 
may  be  used — 1.  Aspiration.  2.  Strict 
aseptic  treatment. 

1.  Draw  off"  the  contents  with  an 
aspirator,  and  inject  through  the  aspirator 
needle  an  emulsion,  composed  of  iodoform 
5iij,  with  glycerine  ^iij.  One  ounce  of  this 
solution  is  injected,  and  the  puncture 
dressed  witli  iodoform  gauze  and  bandage, 
firmly  applied. 

2.  Aseptic  treatment  can  be  adopted 
at  once,  or  abscess  first  reduced  in  size  by 
aspiration.  The  abscess  should  be  opened 
freely  under  the  strictest  precautions 
(vide  chap.  x.). 

If  the  abscess  be  smaller  it  may  be 
opened  aseptically,  and  the  granulations 


lining  its  cavity  be  removed  by  a  Volk- 
mann's  sharp  spoon,  and  then  washed  out 
with  chloride  of  zinc  solution,  gr.  xl  to  5]. 

When  the  skin  is  much  congested  ainl 
implicated  potassa  fusa  may  be  applied. 
Offensive  discharge  is  best  corrected  by 
injecting,  twice  a  day,  into  the  cavity, 
half  an  ounce  of  a  mixture  of  iodoform 
gT.  XX,  spirits  of  wine  Bj.  Drainage  tubes 
are  of  immense  service,  both  in  pi-eventing 
the  accumulation  of  matter  and  in  stimu- 
lating the  cavity  to  close.  Occasionally 
it  is  necessary,  in  order  to  promote  the 
healing  process,  to  dissect  an  elliptical 
piece  of  skin  from  the  face  of  the  abscess. 

The  after  dressings  must  be  stimulant, 
and  the  constitutional  treatment  sup- 
porting. 

Hcemorrhcoge  into  the  Cavity  of  an 
Abscess  in&j  occViV — 1.  From  the  vascular 
living  wall.  This  is  soon  stopped  by  cold 
and  the  pressure  of  a  pad  with  a  carefully- 
applied  bandage.  2.  From  an  adjacent 
vein  being  involved.  The  rule  here  is  to 
plug  the  cavity  with  strips  of  lint,  soaked 
in  liq.  ferr.  perchlor.  foit.,  and  apply  a 
bandage.  The  result  is  often  fatal  if  the 
vessel  be  a  large  one.  3.  From  the  open- 
ing of  an  artery  in  juxtaposition  with 
the  abscess.  In  this  case  compress  the 
vessel  by  the  finger  or  tourniquet,  lay 
open  the  cavity,  tie  the  bleeding  vessel 
above  and  below  the  communicating  aper- 
ture, and  cUvide  it  between  the  ligatures. 
If  the  vessel  cannot  be  found  the  pi'oper 
course  is  to  cut  down  on  and  tie  the  main 
artery. 

Sinus  and  Fistula. — A  sinus  is  a 
passage,  often  tortuous,  leading  into  the 
soft  parts,  the  remains  of  an  unclosed 
abscess,  or,  more  rarely,  following  wounds 
or  ulcers.  When  the  pa.ssage  communi- 
cates with  a  mucous  canal,  as  well  as 
with  the  exterior,  it  is  termed  a  fistula. 

Causes  are  anything  which  hinders 
the  healing  process,  as  irritation  from 
dead  bone,  a  foreign  body,  etc. ;  the 
passage  over  its  surfaces  of  excreta,  as 
urine  or  fasces ;  want  of  rest  from  tlie 
conti-action  of  muscles ;  mechanical  ob- 
struction to  the  free  evacuation  of 
matter;  defective  health. 

Treatment. — Remove  as  far  as  possible 
all  sources  of  irritation,  attend  to  the 
general  health,  and  then  try  to  pi-omote 
the  closure  of  the  sinus  or  fistula  from 
the  bottom.  The  means  used  ai-e  com- 
presses   of   lint   with    a  well-applied 
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bandage,  injections  of  iodine,  sulphate 
of  zinc,  chloride  of  zinc,  sulphate  of 
copjjer,  or  nitrate  of  silver.  A  useful 
injection  is  the  Liqueur  de  Villate  ; — 

Jo  Zinci  sulphatis,  ciipri  siilphatis  a  a 

gV.  XV. 

Liq.  plumbi  subacetatis  f.jSS. 
Acid  acetic.  Dil,  5ii]'ss. 
Misce. 

Passing  an  elastic  ligature  or  drainage 
tube  of  caoutchouc,  spiral  wire,  or  bone 


quite  through  the  passage.  Coating  a 
probe  with  nitrate  of  silver,  and  plung- 
ing it  rapidly  down  so  as  to  reach  the 
distal  end  of  the  sinus  and  cauterise  it 
from  the  bottom  outwards.  Paqvielin's 
thermo-cautery  or  the  galvanic  cautery. 
Dilatation  by  sponge  or  laminaria  tents.. 
As  a  final  resource,  laying  the  sinus 
completely  open  with  a  blunt- pointed 
bistoury,  and  dressing  it  from  the  bottom- 
Plastic  operations  are  often  necessary. 


CHAPTEE  III. 

ULCERS,  AND  HEALING  BY  GRANULATION. 


Ulceration  is  the  melting  away  of 
tissues  in  a  molecular  manner,  depend- 
ing usually  on  inflammation,  and  at- 
tended with  the  discharge  of  a  purulent 
fluid.  It  occurs  most  frequently  in 
vascular  tissues,  but  non-vascular  ones, 
as  the  cornea  or  cartilage,  are  also  liable 
to  be  afi"ected.  Ulceration  always  occurs 
on  the  surface,  or  a  pseudo-surface,  as  the 
lining  membrane  of  the  stomach,  and  is 
most  common  on  the  skin  and  mucous 
membranes.  When  ulceration  takes 
place  in  the  skin  there  is  preceding  in- 
flammation, with  transudation  of  serum 
and  diapedesis  of  leucocytes.  The  iii'ita- 
tion  of  the  exuded  products  occasions 
increased  proliferation  of  the  cells  of  the 
cuticle  ;  the  new  cells  are  soft  and  easily 
separated  by  slight  friction,  leaving  the 
dermis  exposed.  The  tissues  beneath, 
by  the  multiplication  of  the  leucocytes, 
and  by  softening  of  their  elements,  also 
u.ndergo  degeneration,  and  are  cast  ofi"  in 
minute  particles,  forming  the  discharge. 
It  is  in  this  way  the  ulcer  increases  in 
extent  and  depth.  If  the  ulcer  is  a 
sequence  to  a  new  growth,  the  process 
is  similar,  the  cells  of  the  new  growth 
acting  the  same  part  as  the  leucocytes. 

Causes. — Predisposing.  1.  Feeble  vi- 
tality from  impaired  circulation,  as  in 
aged  persons,  general  obesity,  diseases  of 
heart,  bronchitis,  emphysema,  etc.  2. 
Long-standing  congestion  of  a  part. 
3.  Malnutrition,  as  in  .struma,  gout, 
anffimia,  scurvy,  etc.  4.  Alteration  or 
defect  in  the  nerve  supply  of  an  area. 
— Exciting.  L  Acute  inflammation  of  a 
part.   2.  Chronic  inflammation.  3.  Fol- 


licular inflammation.  4.  As  a  sequence- 
to  a  vesicle  or  pustule,  e.g.,  the  ulcers 
which  occur  after  ecthyma  or  pemj)higus. 
5.  Suppurative  inflammation  in  subcuta- 
neous and  submucous  tissues,  the  skin 
being  undermined  and  its  vitality  ex- 
tinguished. 6.  By  mechanical  injury, 
pressure  of  an  irritant, ,  etc.  7.  As  a 
sequel  to  new  growths,  as  lupus,  or  a 
tumour.  8.  Specific  poisons,  as  in 
syphilis  or  typhoid  fever. 

Situation. — As  a  result  of  injury  an 
ulcer  may  form  anywhere,  but  when 
there  is  a  specific  cause  the  sore  is 
generally  situated  in  a  particular  locality, 
as  the  penis  in  soft  chancres.  The  most 
common  site  is  the  lower  half  of  the  leg, 
generally  occurring  in  the  poorer  classes 
after  the  middle  of  life  is  passed.  In 
this  situation  the  ulcer  is  very  stubborn 
to  treatment. 

The  Process  of  Ulceration  may  be  con- 
veniently divided  into  three  stages — L 
Extension.    2.  Arrest.    3.  Repair. 

1.  Extension. — A  typical  spreading 
ulcer  presents  an  irregular  base,  covered 
with  a  greyish  or  yellowish,  soft,  pulpy, 
dirty  slough ;  a  mar-gin  steep  and  often 
inverted ;  a  discharge  of  purulent  fluid 
mixed  with  the  debris  of  broken-down, 
tissue,  or  perhaps  stained  with  blood 
from  the  minute  vessels ;  and  lastly, 
pain  of  a  burning,  throbbing  character. 
There  is  a  pinkish  circle  round  the  ulcer 
from  inflammation. 

2.  Arrest. — The  inflammatory  symp- 
toms subside  ;  there  is  less  pain.  The 
surface  begins  to  clear,  the  slough  dis- 
appearing in  the  discharge,  whicli  be- 
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comes  more  like  laudable  pus,  and  is  no 
longer  mixed  with  d^bi-is.  Edges  are 
hard  and  elevated,  but  not  painful,  ex- 
cept when  the  delicate  nerve  filaments 
ai-e  entangled.  The  surface,  howevei', 
remains  smooth,  covered  with  small  un- 
healthy granulations,  whilst  there  is  no 
process  of  filling  up.  Lymph  is  deposited 
in  the  tissues  of  the  base  and  sides  of 
the  ulcer, 

3.  Repiair. — Edges  ai'e  gradually  sloped 
off  towards  the  base,  while  the  latter 
is  smooth  and  even,  being  filled  up  by 
small  pointed  scarlet  granulations,  not 
painful  or  readily  bleeding.  At  the 
margin  there  is  an  outer  opaque  zone 
and  an  inner  transparent,  where  new 
skin  is  forming;  the  pus  decreases  and 
the  wound  becomes  dry,  liquor  puris 
alone  exuding.  Pain  is  absent  (healthy 
ulcer). 

Heeding  hy  Granulation. — As  soon  as 
the  inflammation  is  reduced  within  proper 
limits,  lymph,  as  before  stated,  is  efiused 
into  the  sides  and  base  of  the  ulcer. 
This  lymph  becomes  the  seat  of  develop- 
ment of  numerous  small  vascular 
branches,  due  to  projection  from  the 
nearest  old  vessels ;  these  coalesce  to 
form  loops,  which  again  give  off  fresh 
shoots,  forming  new  loops.  Granulations 
are  composed  of  leucocytes  connected  by 
a  sparse  homogeneous  intercellular  sub- 
stance surrounding  these  loops.  The 
cells  nearest  the  edges  become  converted 
into  new  cuticle ;  those  covering  the  sur- 
face are  shed  as  pus;  the  deeper  ones 
become  converted  into  fibrous  tissue. 
Directly  the  surface  of  an  ulcer  is 
studded  with  healthy  granulations,  the 
edges  and  base  having  reached  a  uniform 
level,  the  granulations  nearest  the  edge 
cease  to  secrete  pus,  and  are  glazed  over 
by  a  thin,  almost  transparent  covering 
of  new  skin  formed  by  segmentation  of 
the  epithelial. cells  at  the  margin;  inside 
this  is  a  red  circle,  which  in  its  turn 
becomes  covered,  and  thus  the  process 
extends.  As  the  sore  heals  over  there 
is  a  movement  of  contraction  owing  to 
the  conversion  of  the  granulations  into 
a  low  form  of  fibrous  tissue,  the  leuco- 
cytes being  developed  into  connective 
tissue  corpuscles,  and  the  intercellular 
substance  fibrillating.  This  contraction 
proceeds  long  after  the  ulcer  is  cured, 
and  accounts  for  the  fact  that  a  scar  is 
always  smaller  than  the  raw  surface  it  re- 


places. If  the  ulcer  be  deep,  destroying 
the  cutis  vera,  there  will  be  no  hairs  or 
sweat  glands  in  the  cicatrix;  the  latter 
is  at  first  pink  and  very  va.scular,  but 
gradually  becomes  whiter  as  contiaction 
obliterates  the  vessels,  and  assimilat' 
itself  to  the  surrounding  tissues.  TL 
scar  gi-ows  with  the  body ;  for  instanc 
a  child  having  a  scar  equal  to  half  ili 
length  of  his  finger,  on  reaching  man- 
hood the  scar  will  occupy  the  same  ex- 
tent, but  as  a  man's  finger  is  much 
longer  than  a  boy's,  it  Ls  evident  that, 
though  relatively  the  same,  the  scar  has 
really  increased  in  length.  The  scar  is 
always  of  a  less  vigorous  vitality  than 
the  original  tissues,  and  is  apt  under 
fresh  irritation — as  slight  pressm-e,  or  a 
contusion,  or  from  any  morbid  condition 
of  the  general  system — to  again  assume 
a  process  of  ulceration.  The  liability  of 
cicatrices  to  become  the  seat  of  new 
growths,  as  epithehoma,  should  be  re- 
membered. 

Nimnher  and  Variety  of  Ulcers. — 1. 
Healthy  {vide  su2yrd). 

2.  Weak  or  oedematous.  The  granula- 
tions are  large,  swollen,  btdbous,  flabby, 
and  pale ;  to  the  touch  they  feel  soft 
and  velvety.  They  are  often  raised 
above  the  level  of  the  surrounding  skin, 
and  their  vascularity  and  vitality  is  less 
than  in  the  healthy  kind.  The  edges  are 
smooth  and  colourless,  or  of  a  purplish 
hue.    The  discharge  is  pale  and  thin. 

3.  Callous,  indolent,  or  chronic  is  that 
form  which  is  so  frequently  met  with 
after  middle  age  in  men ;  it  is  usually 
situated  about  the  shin  or  ankle  on  the 
outer  or  inner  side  of  the  leg.  This 
ulcer  is  deep,  mth  firm,  hard,  insensible, 
purplish,  and  irregular  edges ;  the  ba.se 
flat,  of  a  white,  gi'ey,  or  broAraish  colour, 
covered  with  ill-formed  gi-anulations, 
exuding  a  scanty,  thin,  and  watery  dis- 
charge. The  surrounding  tissues  are 
matted  together,  congested,  and  pig- 
mented, the  skin  being  firmly  fixed  to 
the  subjacent  fascia.  Though  these  ulcei*s 
often  attain  a  large  size,  there  is  little  or 
no  pain  present. 

4.  Irritable :  is  met  with  in  nei'vous, 
anajmic  women  about  the  middle  of  life, 
and  is  situated  about  the  ankle  or  shin. 
It  is  usually  single,  of  no  very  gi-eat 
extent,  superficial,  and  confined  almost 
entirely  to  the  true  skin.  Its  edges  are 
thin  and  jagged,  not  elevated,  and  of  a 
dull  red  colour.    Base  is  covered  with 
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1  dirty  grey  slough,  or  reddish  brown 
ranuhxtions.  The  great  characteristic 
i-,  the  excessive,  almost  agonizing  pain, 
([uite  disproportionate  to  the  apparent 
-ymptoms,  and  a  consequence  of  com- 
pression of  the  nerves  in  the  margin  and 
base  of  the  ulcer  :  on  passing  a  probe 
over  the  sui^face  of  the  sore,  one  point 
-will  often  be  found  exquisitely  sensitive ; 
hei-e  the  nerve  fibre  is  exposed. 

5.  Inflamed:  is  often  situated  at  the 
lower  half  of  the  leg.  The  adjacent  skin 
is  red,  dusky,  hot,  tender,  swollen,  and 
eczematous.  Base  only  slightly  de- 
pressed, gi'anulations  greyish.  Edges 
ragged  and  thready,  or  cleanly  cut  and 
abrupt.  Discharge  offensive  and  bloody  : 
in  severer  forms  this  becomes  the — 

6.  Phagedenic  or  sloughing  variety, 
the  ulceration  rapidly  extending,  accom- 
panied by  severe  pain  from  exposure 
of  nerves,  and  great  debils  of  tissue. 
Constitutional  disturbance  is  severe. 

7.  Hiemorrhagic  :  is  when  at  a  cata- 
menial  period  in  women  suftering  from 
amenorrhcea ;  the  surface  of  an  ulcer  is 
the  seat  of  a  discharge  of  blood.  These 
ulcers  are  usually  of  the  irritable  type, 
presenting  a  blue,  congested  appearance. 
In  scurvy  and  the  hsemorrhagic  diathesis 
ulcers  will  also  bleed  profusely. 

8.  Varicose  ulcer  depends  on  a  vari- 
cose condition  of  the  saphenous  veins, 
their  valves  being  deficient.  The  skin 
becomes  congested,  dusky,  and  blue,  as 
a  result  of  thrombosis  of  the  capil- 
laries ;  then  the  vitality  of  this  small 
piece  of  skin  being  lowered,  it  gives  way, 
and  a  cavity  is  formed.  Patches  of  dis- 
coloured skin,  varying  in  colour  from 
purplish  black  to  grey,  are  frequently 
seen  in  proximity  to  this  ulcer ;  these 
are  dependent  upon  deposit  of  pigment. 
A  source  of  anxiety  is  the  liability,  if 
one  of  the  veins  is  implicated,  to  copious 
htemorrhage.  It  is  to  be  remembered 
that  simple  and  varicose  ulcers  are 
generally  single,  and  occupy  the  inner 
sui'face  of  the  limb  just  above  the  ankle. 
This  will  aid  in  their  diagnosis  from 
syphilitic  ulcers,  which  are  commonly 
situated  on  the  outer  side  of  the  leg, 
and  are  multiple. 

9.  Specific,  depending  on  special  causes, 
as  tubercular,  syphilitic,  strumous,  diph- 
theritic, cancerous,  lupoid,  etc.  Old 
chi'onic  ulcers,  as  a  rare  event,  may 
assume  an  epitheliomatous  action,  and 
become  converted  into  carcinomata. 


Treatment. — Rest  in  bed  is  of  the 
utmost  importance  in  aiding  local  treat- 
ment in  all  forms  of  ulcers.  In  the 
healthy  variety  Avater  dressing  is  often 
sulficient,  with  the  addition  of  a  weak 
antiseptic,  as  boracic  acid,  acetate  of  lead, 
carbolic  acid  (1  in  400)  ;  or  oil  dressings,, 
together  with  a  carefully  applied  ban- 
dage. Pirrie  writes  :  "  Ulcers  should  be 
cleansed  by  being  very  gently  sluiced 
■with  water,  simple  or  medicated,  as  the 
sore  may  require ;  and  this  can  be  most 
conveniently  done  by  means  of  a  Higgen- 
son's  syringe.  Ulcers  should  never  be 
sponged,  and  if,  in  any  case,  a  sore 
must  be  wiped,  it  must  be  done  by  means 
of  lint  or  charpie,  or  cotton,  which  should 
be  burned  as  soon  as  used."  Esmarch's 
irrigator  is  a  useful  appliance  for  cleans- 
ing the  surface  of  an  ulcer.  If  the  gran- 
ulations assume  a  weak  type,  red  wash 
(sulphate  of  zinc,  tr.  of  lavender,  and 
water),  weak  solutions  of  iodine,  nitrate 
of  silver,  sulphate  of  copper,  or  solution 
of  chloral  (gr.  xij  to  3j)  are  of  service. 
Dry  lint,  absorbent  cotton,  marine  lint, 
or  a  piece  of  sheet  lead,  with  pressure  by 
bandaging,  will  have  a  good  effect.  The 
transplantation  of  cuticle  is  very  advan- 
tageous; the  best  time  to  transplant  is 
when  the  granulations  are  healthy,  and 
have  been  established  four  or  five  days ; 
the  piece  of  skin  should  be  shaved  ofi^  as 
thin  as  possible,  as  it  melts  away  until 
the  Malpighian  layer  is  in  juxtaposition 
to  the  granulations.  The  person  the  skin 
is  taken  from  should  be  young,  if  possible, 
as  then  the  process  is  more  certain  :  tlie 
piece  of  skin  need  not  be  much  larger 
than  the  head  of  a  pin.  Tlie  reason  that 
transplantation  is  of  service  is  that 
epidermis  is  more  readily  developed  from 
epidermis  than  from  granulation  tissue, 
which  takes  its  origin  from  connective 
tissue.  In  large  ulcers  severfll  gi-afts 
should  be  planted  not  more  than  half 
an  inch  away  from  healthy  skin;  they 
should  be  covered  with  isinglass  plaster, 
and  not  disturbed  for  three  days.  When 
this  process  is  used  the  scar  is  more 
flexible  and  less  disposed  to  contract. 

Sponge  grafting  is  recommended  by 
Hamilton.  A  fine  section  of  sponge  is- 
applied  to  the  granulations,  covered  with 
oil  silk,  and  a  piece  of  oiled  lint,  with  a 
pad  of  absorbent  cotton  bound  over  this. 
The  sponge  is  first  soaked  in  a  solution 
of  nitro-muriatic  acid,  and  then  washed 
in  a  solution  of  ammonia  or  potash ;  before^ 
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being  applied  it  is  steeped  in  a  5  per 
cent,  solution  of  carbolic  acid. 

The  callous  variety  is  treated  by  stim- 
ulant methods,  as  i-ubbing  niti-ate  of 
silver  over  its  sui'face,  then  applying  a 
poultice,  and  finally  strapping  the  limb 
and  bandaging  it  firmly.  A  pad  of  ab- 
sorbent cotton  placed  over  the  ulcer,  and 
outside  this  a  starch  or  plaster  of  Paris 
bandage,  is  an  eflective  plan.  Martin's 
rubber  bandage  is  serviceable.  Syme's 
method  is  excellent,  and  consists  in  ap- 
plying a  blister  sUghtly  larger  than  the 
ulcer,  or  if  this  be  very  large,  painting 
the  edges  with  blistering  fluid.  If  the 
skin  be  adherent  to  the  subjacent  tissues, 
several  liberating  incisions  round  the 
ulcer  are  useful.  To  soften  the  hard  edges, 
prolonged  immersion  in  a  warm-water 
bath  should  be  tried.  As  local  applica- 
-tions,  black  wash  (calomel  and  lime 
water),  yellow  wash  (hyd.  perchlor.  and 
aqua  calcis),  sp.  terebinth.,  iodine,  chloral 
hydrate,  zinc  ointment,  creasote  and  resin 
ointment,  camphor  and  juniper  oils, 
turpentine  and  resin  ointments,  are  all 
of  use.  Iodoform  is  of  great  service  in 
cleaning  a  dirty-looking  ulcer.  In  obsti- 
nate cases  free  removal  of  granulating 
surfaces,  with  Volkmann's  spoon,  followed 
by  the  application  of  the  actual  cautery. 

For  irritable  ulcers  the  employment  of 
nitrate  of  silver  deadens  the  pain,  and 
then  lead  and  opium  lotions.  To  relieve 
the  pain,  Hilton's  method  of  subcuta- 
neous division  of  affected  nerve  is  good. 
Internally,  iron  and  quinine.  When  the 
ulcer  is  inflamed,  two  or  three  leeches 
round  the  sore,  cotton  wool  dipped  in 
tr.  opii,  and  spirit  lotions.  Internally 
antimony  and  Dover's  powder,  or  hq. 
ammon.  acet.  with  opium.  If  sloughing, 
prolonged  immersion  in  water  as  hot  as 
can  be  borne ;  the  following  application 
applied  once — 

9,  Bromin  53, 

Pot.  brom.  gr,  sxx, 
Aq.  ad.  ^ij— 


is  effectual,  followed  by  iodoform,  chloral, 
yeast,  or  chaicoal  poultices,  warm  opiate 
and  soothing  lotions. 

If  htemorrhage  be  pi'esent,  the  elevated 
position,  rest,  pressure,  and  astringents, 
as  gallic  acid,  tannin,  matico,  perchloride 
of  iron.  Attention  to  the  menstrual 
function,  and  giving  preparations  of 
iron,  aloes,  ergot,  tr.  hamamelis,  etc. 

For  vaiicose  ulcers,  rest,  elevated  posi- 
tion of  limb,  and  a  bandage  from  the 
toes  to  the  gioin,  to  relieve  the  pressure 
of  the  column  of  blood;  locally  black 
wash,  tannic  acid,  tartrate  of  iron,  and 
iodoform  are  serviceable.  Martin's  rub- 
ber bandage  applied  before  the  patient 
rises  in  the  morning,  the  skin  having 
been  well  powdered,  and  taken  ofi"  at 
night  and  washed,  is  very  useful  if  the 
patient  cannot  rest  in  bed,  and  to  pre- 
vent the  cicatrix  reopening.  The  rubber 
bandage,  however,  must  not  be  used  if 
eczema  be  present.  When  the  ulcer  has 
cicatrised  an  elastic  stocking  may  be 
worn,  or  the  veins  may  be  obUtei-ated. 
Curved  incisions,  free  and  deep,  may  be 
made  on  each  side  of  the  margin  of  the 
ulcer,  as  recommended  by  Gay. 

In  all  cases  of  ulcer  the  state  of  health 
of  the  patient  must  be  carefully  enquii-ed 
into  ;  tonics  and  •"  d  liver  oil  being  given 
in  the  enfeebled,  and  a  strict  diet  with 
purgatives  in  the  plethoric.  Donovan's 
solution  of  arsenic  and  tine,  opii  ("ixv) 
given  three  times  a  day,  seems  to  aid  the 
healing  process  when  the  gi-anulations 
are  deficient  in  tone.  Hypodermic  injec- 
tion of  a  solution  of  pilocarpine  vail  help 
recovery  in  obstinate  cases.  In  specific 
ulcers  the  difterent  conditions  of  health 
must  be  carefully  considered  in  the 
treatment,  or  failure  will  inevitably 
result. 

It  is  worth  remembering  that  a  change 
of  treatment,  both  local  and  constitu- 
tional, is  often  most  desimble  and 
eflectual  in  chronic  ulcers. 
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CHAPTEE  IV. 


GANGRENE  : — DRY,  MOIST,  SENILE,  TRAUMATIC, 


ANGRENE,  or  mortification,  is  that  pro- 
.  CSS  which  causes  the  death  of  a  tissue  in 
1  mass  J  the  dead  tissue  being  termed  a 
•  sphacelus  or  slough  :  when  the  disease 
.  occurs  in  connection  with  bone  it  is 
I  called  necrosis,  and  the  dead  bone  a 
sequesti'um. 

Causes. — (a)  Any  disturbance  of  the 
vascular  system.         Defective  innerva- 

■  tion  of  the  part,  (y)  Mechanical  and 
i  chemical  agencies.    (8)  Certain  poisons. 

(a)  1.  Obstruction  in  the  arteries  by 
ligature,  compression,  rupture,  wound, 
thrombosis,  embolism,  and  disease  of  the 
arterial  coats  resulting  in  occlusion ;  the 
collateral  circulation  being  insufficient  to 
maintain  the  vitality  of  the  part. 

2.  Obstruction  in  the  capillaries  from 
strangulation  by  the  pressure  of  inflam- 
matory products,  htemorrhage,  new 
growths,  etc. 

3.  Obstruction  in  the  veins,  though 
unless  this  be  accompanied  with  some 

■  obstacle  to  the  arterial  circulation,  it  is 
seldom  alone  sufficient  to  give  lise  to 
gangrene,  e.g.,  if  both  the  main  artery 
and  vein  of  a  limb  are  wounded  or  com- 
pressed. 

4.  Diminished  cardiac  action,  gene- 
rally associated  with  some  other  cause. 

5.  Inflammation  acts  by  causing  stag- 
nation of  the  blood,  degeneration  of  tis- 
sue, compression  and  stretching  of  the 
capillaries,  and  thus  interferes  with  the 
cii'culation. 

(y8)  Defective  innervation  of  the  part 
arises  from  division  or  injury  of  some 
nerve  trunk,  as  exemplified  in  sloughing 
of  the  cornea  occurring  after  injury  to 
the  fifth  nerve,  or  bed  sores  following 
damage  to  the  spinal  cord. 

(y)  Mechanical  violence  and  chemical 
agencies  ensue  from  severe  contusion  or 
laceration,  excessive  heat  or  cold,  and 
corrosive  substances  which  destroy  the 
tissues;  some  amount  of  inflammation 
usually  precedes  gangi-ene  from  this  class 
of  causes.  Gangrene,  produced  by  extra- 
vasation of  urine  or  fteces,  is  included  in 
this  division. 

(8)  Poisons  introduced  into  the  circu- 
lation, either  chemical,  as  ergot  of  rye, 
mercury,  and    phosphorus,    to  which 


should  be  added  diabetic  sugar ;  or  spe- 
cific, due  to  inoculation  of  the  tissues 
with  micro-organisms,  as  in  hospital  gan- 
grene, acute  traumatic  gangrene  (gan- 
grene foudroyante),  cancrum  oris,  noma 
pudendi,  malignant  pustule,  carbuncle, 
and  certain  cases  of  boils. 

Dry  Gangrene  is  consecutive  to  obstruc- 
tion in  the  arterial  circulation.  The  place 
affected  assumes  a  pale,  tallowy-white 
appearance ;  here  and  there  mottled  grey 
or  brown.  There  is  loss  of  motion  and 
sensation,  whilst  if  the  part  is  exposed  it 
loses  its  natural  temperature,  becoming 
cold :  in  the  area  involved  the  arteries 
cease  to  pulsate.  As  the  disease  pro- 
gresses the  pain  becomes  very  severe, 
and  the  skin  is  converted  into  a  black, 
wrinkled  mass,  and  increased  in  hardness 
(mummification. ) 

Moist  Gangrene. — In  the  first,  or  con- 
gestive stage,  there  is  numbness,  suc- 
ceeded by  intense  burning  pain  due  to 
the  nerve  trunks  being  implicated  ;  the 
pain  continues  until  sepai'ation  begins  ; 
the  temperature  and  sensibility  of  the 
part  are  exalted.  Swelling  occurs,  at 
first  hard  and  then  soft  and  oedematous. 
Colour  at  the  beginning  is  red,  but  soon 
becomes  purplish  or  black.  The  cuticle 
separates,  foi-ming  vesicles  which  contain 
transuded  serum. 

The  second  stage,  or  that  of  complete 
stasis,  is  thus  indicated.  The  part  be- 
comes cold,  even  of  a  lower  tempei-ature 
than  the  surrounding  atmosphere,  as  the 
result  of  evaporation ;  all  power  of  mo- 
tion and  sensation  is  lost,  and  the  seat 
of  the  disease  is  deprived  of  its  firmness 
and  elasticity,  becoming  soft,  doughy, 
and  pitting  on  pressure.  The  skin 
acquii-es  a  greenish  yellow  hue,  with 
dark  mottled  spots  or  lines  over  its  sur- 
face, as  a  consequence  of  the  breaking 
up  of  the  blood  corpuscles  and  the 
escape  of  the  colouring  matter  from  the 
blood.  The  colour  gradually  deepens 
into  a  reddish  brown  or  greenish  black, 
as  the  iron  of  the  blood  corpuscles  com- 
bines with  the  sulphur  of  the  tissues, 
and  a  putrescent  odour  is  exhaled. 

Third  stage,  oi-  decomposition,  now 
proceeds,    various   gases,  as  ammonia, 


16 


INFLAMMATION  AND  ITS  SEQUENCES. 


sulphuretted  hydrogen,  etc.,  being  gene- 
rated in  the  part,  producing  emphysema- 
tous crackling  of  the  tissues,  and  emitting 
an  offensive  stench. 

Moist  gangrene  is  more  rapid  than  dry, 
and  more  intense  and  dangerous,  tending 
to  spread  rapidly  (difiuse),  and  giving  rise 
to  more  sevei'e  constitutional  disturbance. 

Constitutional  symptoms  of  gangrene 
assume  a  low  type  of  fever.  The  patient 
is  extremely  prostrated,  weak,  and  ex- 
hausted ;  the  countenance  is  pale,  cold, 
moist,  with  anxious,  wild,  apprehensive 
look,  and  conti'acted  features.  The  pulse 
is  feeble,  very  quick,  intermittent,  and 
small.  The  tongue  is  brown,  rough,  dry, 
and  the  legs  covered  with  sordes.  Skin 
at  first  hot  and  dry,  subsequently  bathed 
in  cold,  clammy  sweat.  There  is  incessant 
hiccough,  and  often  coffee-coloured  vomit- 
ing •  the  appetite  is  lost.  The  breath  has 
a  peculiar  characteristic  smell;  uriiie  is 
scanty,  and  may  be  suppressed ;  putrid 
diarrhoea  is  not  ;Lincommon.  Delirium,  of 
a  low,  muttering  character,  succeeds, 
foUoAved  in  unfavourable  cases  by  twitch- 
ings,  coma,  and  death. 

Consequences.  — The  process  of  gangrene 
may  extend  without  any  attempt  at  re- 
pair- (diffuse  gangrene),  or  after  involving 
more  or  less  tissue  become  arrested,  a 
line  of  demarcation  forming,  and  the 
slough  being  cast  off  (circumscribed  gan- 
grene). This  latter  result  takes  place  in 
the  following  manner :  The  living  tissue, 
adjacent  to  the  slough,  is  irritated  by  the 
dead  part  acting  as  a  foreign  body.  In- 
flammation ensues,  isolating  the  sphacelus 
by  a  layer  of  lymph,  similar  to  that  occur- 
ring round  collections  of  pus.  The  skin 
assumes  a  reddish  blush,  fading  off  into 
healthy  tissue  (line  of  demarcation), 
whilst  the  living  part,  next  to  the  slough, 
becomes  full  of  white  corpuscles,  by  de- 
grees taking  on  a  more  and  more  liquefied 
state,  due  to  a  process  of  ulceration,  com- 
bined with  suppuration.  When  the  dead 
part  is  completely  separated  by  this 
means  it  is  cast  off  in  a  mass.  The  pro- 
cess of  separation  takes  place  at  a  higher 
level  in  the  skin  than  in  the  subjacent 
tissues  of  a  limb,  thus  forming  a  conical 
stump.  The  cavity  which  remains  is 
covered  with  granulations,  and  healing 
proceeds  by  that  process.  If  the  dead  por- 
tion be  deeply  seated  the  gangrene  pro- 
gresses outwards  to  the  surface,  as  seen  in 
necrosis  of  bone.  Another  termination, 
if  the  process  be  less  intense,  is  that  the 


dead  part  may  become  enveloped  by  a 
capsule  of  connective  tissue  (encapsuled), 
when  it  is  rendered  inert,  often  being 
absorbed  or  dried  up,  or  in  some  cases 
becommg  calcified. 

Treatment. — Local.  Remove  the  cause, 
if  possible.  When  gangi-ene  Is  tlireaten- 
ing,  relieve  local  tension  by  sufficiently 
free  incisions,  two  to  three  inches  in 
length.  Maintain  the  heat  of  the  part 
by  cotton  wool,  flannel  bandages,  and  hot- 
water  bottles,  placed  closed  to  but  not 
touching  the  site  affected.  Eaise  the 
limb  slightly  in  dry  gangrene,  and  more 
in  moist,  to  promote  the  venous  circula- 
tion. The  gangrenous  parts  should  be 
covered  with  lint,  soaked  in  solution  of 
carbolic  acid,  creasote,  chloride  of  hme, 
or  acetate  of  alumina  (alum  o"^;  plumbi 
aceticum  3j  to  aq.  Oj),  or  dusted  over 
with  pulverised  charcoal.  If  the  slough 
be  of  moderate  extent  poultices  of  yeast 
or  charcoal  are  good.  Assist  nature 
to  separate  the  parts  when  quite  dead 
by  the  scissors,  pliers,  or  saw.  Should 
hemorrhage  occur, — thought  his  is  usually 
prevented  by  the  occlusion  of  the  vessels 
mth  lymph, — pressure,  the  actual  cautery, 
the  ligature  of  the  arteiy  higher  ujd,  «r  as 
a  last  resort  amputation  is  requii-ed.  The 
line  of  demarcation  should  be  kept  clean, 
and  dressed  with  some  mild  stimulant,  as 
oU  of  turpentine  one  part,  olive  oil  sis 
parts ;  or  chloride  of  aluminum  one  part, 
olive  oil  twenty  parts;  or  camphor  and 
juniper  oils.  If  the  sloughs  do  not 
readily  separate,  balsam  of  Peru,  or  nitric 
acid  and  opiate  lotions  are  useful.  The 
granulating  surface  which  is  left  must 
be  treated  as  an  ordinary  ulcer. 

Constitutional. — For  the  relief  of  the 
pain,  opium  (gr.  j  6*^*  hor.)  is  better  than 
morphia  or  any  other  sedative.  The 
annoying  hiccough  can  be  stopped  by 
camphor  and  ether.  To  commence  with, 
mild  antifebrile  remedies  are  useful, 
but  as  the  disease  advances  stimulants 
must  be  given  in  large  quantities — wine, 
especially  champagne,  brandy,  porter, 
together  with  ammonia,  camphor,  ether, 
chloroform,  etc.  Vegetable  tonics,  as 
gentian,  cindiona,  cascarilla,  nux  vomica, 
etc.,  are  of  service.  The  disease  is  always 
very  lowering,  tlierefore  the  patient's 
strength  must  be  kept  up  by  gi%-ing  him 
the  most  nutritious  diet,  peptonised  milk 
being  a  good  form  to  administer  as 
nutriment,  with  strong  beef  taa,  etc. 
As  the  slough  is  loosened,  cod-lirer  oil, 
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iron  nnd  nuiieral  acids  are  useful,  con- 
joined with  the  greatest  cleanliness,  free 
ventilation,  and  the  liberal  use  of  anti- 
septics. 

Senile  Gangrene  is  that  form  which 
affects  the  lower  extremities  of  old 
people.  The  causes  which  occasion  it 
are  an  athei'omatous  or  calcareous  change 
in  the  arteries,  together  with  degenera- 
tion of  the  muscular  fibres  of  the  heart. 
In  several  cases  of  senile  gangrene  I 
have  noticed  a  precedent  varicose  con- 
dition of  the  veins.  In  some  cases  these 
causes  are  sufficient  to  produce  the 
disease ;  in  others  the  starting  point  is 
a  slight  abrasion,  injury  to  a  corn  or  toe- 
nail, or  excess  of  heat  or  cold.  Any  such 
slight  injm-y  is  sufficient  to  set  up  in- 
flammation in  a  part  already  weakened, 
and  result  in  its  death. 

Symptoms. — Premonitory.  Abnormal 
sensations  in  the  limb,  as  a  sense  of 
weight,  coldness  and  tingling  of  the  feet, 
cramps  in  the  calves,  whilst  the  circula- 
tion is  weak  or  may  be  absent  in  the 
tibials.  Pirrie  writes  :  "  There  is  a  pre- 
monitory symptom  which  causes  great 
alarm  in  my  mind,  as  I  have  known 
many  cases  where  it  was  complained  of 
for  a  length  of  time  before  the  occur- 
rence of  senile  gangrene,  namely,  the 
feet  becoming  pei-fectly  cold,  and  almost 
insensible,  on  walking  to  an  extent  to 
increase  in  any  degree  the  general  circula- 
tion."— Local.  It  commences  as  a  blackish 
spot  on  the  inner  side  of  the  great  toe, 
or  the  extremity  of  one  of  the  smaller 
toes.  This  spot  is  surrounded  by  an  in- 
flamed circle  to  which  the  disease  spreads, 
and  the  cuticle  becomes  detached. 
Gradually  the  gangiene  creeps  up  the 
limb,  and  unless  a  line  of  demarcation 
form  it  will  advance  until  the  death  of 
the  patient  occurs.  The  pain  is  severe, 
and  the  type  of  disease  is  dry  gangrene. 
The  constitution  is  profoundly  affected. 

Treatment. — A  light  nourishing  diet, 
with  a  moderate  amount  of  stimulants, 
is  necessary.  The  bowels  must  be  kept 
open  by  a  saline  aperient  and  vegetable 
tonics  with  ammonia  administered. 
Opium  is  of  cardinal  importance,  given 
in  half-grain  doses  every  four  hours. 
Brodie  writes,  "If  I  am  not  greatly 
mistaken,  the  results  of  a  particuljir  case 
will  very  much  depend  on  this,  whether 
opium  does  or  does  not  agree  with  the 
p.'itient."  Pulv.  ipecac,  co.  is  often  a 
good  form  to  prescribe. — Local.  Cotton 


wool  wrapped  round  the  limb,  covered 
with  a  wcollen  stocking  to  maintain  the 
temperature,  and  lint  soaked  in  an  anti- 
septic to  the  dead  part.  The  after  treat- 
ment is  similar  to  the  other  varieties  of 
gangrene. 

Traumatic  Gangrene  may  be  local  oi- 
difl'use.  The  local  foim  is  of  the  moist 
variety,  and  is  limited,  without  any  ten- 
dency to  spread.  The  difl'use  may  occur  : 
1.  From  obstruction  in  the  vein,  to- 
gether with  diminished  cardiac  power. 
The  exciting  cause  is  some  injury,  but 
the  gangrene  commences  on  the  second 
or  third  day  afterwards,  at  the  extremity 
of  the  limb  and  not  at  the  seat  of 
the  wound.  The  disease  spreads  most 
rapidly,  is  of'ihe  moist  form,  and  accom- 
panied by  great  depression.  2.  From 
speciflc  infection,  due  to  inoculation  of 
the  tissues  at  the  seat  of  the  wound  by 
the  products  of  decomposition  associated 
with  the  piesence  of  micro-organisms. 
This  variety  commences  at  the  wound,  and 
spreads  towards  the  trunk.  It  begins 
before  suppuration  is  established,  and  is 
most  common  in  persons  of  broken-down 
constitutions,  particularly  those  the  sub- 
ject of  kidney  diseaseorchronicalcoholism. 

Amputation  in  Gangrene. — In  local 
traumatic  gangrene  amputate  through 
sound  tissue  as  near  injured  place  as 
possible,  without  waiting  for  the  possi- 
bility of  a  line  of  demarcation  forming. 
In  diftuse  septic  traumatic  gangi'ene 
amputate  the  limb  at  a  distance  from 
the  point  affected,  in  the  upper  extremity 
at  the  shoulder,  in  the  lower  at  the 
upper  part  of  the  thigh,  as  soon  as  the 
disease  is  diagnosed — stiict  aseptic  pi'e- 
cautions  should  be  observed. 

In  gangrene  following  burns  or  frost- 
bite, it  is  desirable  to  await  the  line  of 
demarcation,  and  amputate  close  above 
it.  In  gangrene  aiising  from  constitu- 
tional causes,  the  rule  is  to  stay  for  a 
line  of  separation  before  amputating. 
In  senile  gangrene,  amputation  through 
the  thigh  is  an  admissible  operation  in 
suitable  cases.  It  is  to  be  remarked  that 
in  this  form,  when  toes  are  attacked,- thei'e 
is  often  a  period  when  the  gangrenous 
process  appears  to  have  stopped  before 
proceeding  to  affect  the  other  part  of  the 
foot.  Here  a  Syme's  operation  is  fre- 
quently eflfective  Should  this  period  be 
missed,  again  a  stoppage  is  made  at  the 
ankle,  when  amputation  through  the 
lower  third  of  the  thigh-  ig  justifiable. 

'2 
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CHAPTER  V. 

THROMBOSIS — EMBOLISM — PYAEMIA — SEPTICiEMIA. 


A  THROMBUS  is  a  coagulum  found  in  the 
interior  of  an  artery,  capillary,  or  vein, 
and  obstructing  to  a  greater  or  less  de- 
gree the  lumen  of  the  vessel.  Thrombi 
may  be  divided  into  primary,  which  are 
formed  at  the  seat  of  disease  or  injury ; 
and  secondary,  occurring  later,  from  the 
prolongation  of  a  primaiy  one  along  the 
vessel,  or  formed  round  an  embolus  or 
foreign  body.  The  blood,  whilst  circulat- 
ing, is  naturally  unwilling  to  coagulate  ; 
thus  this  process  never  occvirs  in  healthy 
vessels,  some  injuiy  or  disease  of  the 
vessel  or  heart  being  a  necessary  pre- 
cursor. Coagulation  is  dvxe  to  the  union 
of  fibrinogen  (contained  in  blood  serum) 
with  paraglobulin  (present  in  serum  and 
white  coi'puscles),  in  the  presence  of 
fibrin  ferment  (met  mth  in  white  cor- 
puscles). 

Causes  may  be  classed  under  :  1.  Those 
leading  to  a  slackening  or  stoppage  of  the 
blood  stream ;  2.  Changes  in  the  vessels 
or  blood. 

1.  (a)  Diminished  cardiac  power,  as 
in  chronic  wasting  diseases,  e.(j.  phthisis ; 
here  the  coagvxlation  occurs  in  the  veins, 
commencing  behind  the  valves. 

(/3)  Solution  of  the  continuity  of  a 
vessel.  In  this  case  the  foi'mation  of  a 
thrombus  is  necessary  for  the  cessation 
of  haemorrhage  {vide  chap,  xviii.). 

(y)  Increased  intravascular  resistance 
from  diminution  of  the  calibre  of  a 
vessel,  as  seen  in  hgatur-e,  pressure  of 
tumours,  or  inflammatory  exudation, 
etc. 

(8)  Dilatation  of  the  heart  or  vessels, 
as  in  aneurism,  vaiicose  veins,  etc. 

2.  (a)  Changes  in  the  vessels  are 
usually  caused  by  inflammation,  arteritis 
or  phlebitis.  Other  causes  are  atheroma, 
calcareous  degeneration,  spicula  of  bone 
or  other  foreign  bodies,  together  with 
new  growths  protruding  into  the  lumen 
of  the  vessel. 

(/3)  Changes  in  the  blood,  an  increased 
tendency  to  coagulate,  due  either  to  iin 
excess  of  fibrin -formijig  materials,  as  in 
acute  inflammatory  diseases  and  preg- 
nancy;  or  to  alteration  in  composition 
from  defective  eliminiition,  as  in  gout; 


or  the  introduction  of  infective  matter, 
as  in  septicaemia. 

Formation. — When,  from  any  of  the 
preceding  causes,  the  blood  coagulates, 
if  the  latter  be  in  rapid  motion,  and  the 
focus  of  coagulation  small,  the  thrombus 
is  composed  of  white  corpuscles  only  and 
fibrin,  and  is  of  a  grey  colour  (white 
thrombus) ;  if  the  blood  stream  has 
quite  ceased  the  clot  is  of  a  dark  red 
colour  and  jelly-like  consistence  (red 
thrombus) ;  but  as  time  goes  on  it 
becomes  whiter,  drier,  more  fibiinous, 
less  elastic,  and  firmly  adherent  to  the 
coats  of  the  vessel.  A  thii-d  variety  is 
called  the  mixed,  the  white  being  min- 
gled with  some  red  corpuscles.  When 
once  thrombosis  has  commenced  it 
generally  progi-esses  until  the  vessel  is 
closed,  and  extends  in  the  course  of  the 
branch  until  it  reaches  the  nearest 
collateral  twig,  where  its  further  advance 
is  stayed  by  the  strong  cui'i'ent  of  blood. 
The  end  of  the  thrombus  next  the  heart 
is  smooth,  rounded,  and  conical  in 
shape. 

Changes. — When  formed,  the  clot 
either  becomes — 1.  Absorbed;  2.  Orga- 
nised ;  3.  Softened ;  4.  Suppurates ; 
5.  Calcifies. 

1.  Absorption  may  take  place  either 
from  the  centre  or  from  the  circum- 
ference. 

2.  Organisation  of  a  clot  is  considered 
in  chap,  xviii. 

3.  Softening  occurs  in  all  septic 
thrombi  and  in  large  .simjale  clots.  It 
begins  in  the  centre  of  the  coagulum,  and 
by  degrees  spreads  outwards.  The  clot 
breaks  down  into  a  soft,  pulpy  material, 
consisting  of  albumen,  fatty  matter,  and 
altered  red  and  white  corpuscles ;  as  the 
disintegration  proceeds  the  blood  current 
washes  the  minute  particles  away. 

4.  Suppuration  is  rare.  The  leu- 
cocytes emigrate  from  vasa-vasorum  and 
adjacent  blood-stream,  the  endothelium 
of  the  vessel  probably  participates,  and 
the  leucocytes  in  the  clot  may  pj  olifei-ate. 

5.  Calcification  occui'S  in  veins  form- 
ing phleboliths,  or  vein  stones,  composed 
of  pvoteid  matters,  phosphate  of  lime. 


EMBOLISM 

a  nd  a  small  quantity  of  sulphates  of  lime 
and  potash. 

Results.— \.  The  destruction  of  the 
■  clot  by  the  process  of  softening  often 
.  sets  up  acute  inflammatory  changes  in 
the  vessels,  particularly  the  veins.  2. 
Circulatory  obstruction  is  produced  by 
the  presence  of  a  thrombus,  and  if  a 
vein  be  the  seat,  should  the  collateral 
( circulation  be  insufficient,  the  part  be- 
I  comes  cedematous,  tense,  painful,  swol- 
len, and  of  a  tallowy  whiteness.  The 
vein  is  hard,  knotted,  and  painful,  whilst 
the  lymphatics  are  obstructed  and  in- 
flamed, appearing  as  red  streaks.  Dif- 
fuse celluUtis  may  also  occur.  As  the 
circulation  is  restored,  this  condition,  as 
a  rule,  disappears,  but  occasionally  the 
part  remains  enlarged,  hard,  and  brawny. 
When  an  artery  is  occluded,  if  the  colla- 
teral circulation  be  speedily  established, 
the  vitality  is  preserved ;  if  not,  gan- 
grene ensues. 

Embolism  is  the  arrest  of  emboli, — or 
solid  matters  entangled  in  the  blood,  and 
having  their  origin  at  some  distant  part 
of  the  circulation, — in  some  of  the  small 
vessels  or  capillaries.  Emboli  may  con- 
sist of  various  substances,  such  as  portions 
of  broken  down  thrombi,  generally  venous, 
vegetations,  calcareous  and  atheromatous 
masses,  fat  set  free  by  the  laceration  of 
adipose  tissue,  as  from  the  medulla  of 
bone  as  a  result  of  fracture,  foreign 
bodies,  entozoa,  and  other  substances. 
The  foreign  particle,  whatever  its  nature, 
is  carried  by  the  blood  stream  until  it 
reaches  some  vessel  which  is  too  small 
to  permit  its  passage.  Emboli  origina- 
ting in  veins  or  the  right  side  of  the 
heart,  are  stopped  by  the  pulmonary 
capillaries ;  in  the  portal  system  by  the 
hepatic  capillaries ;  in  the  systemic  arte- 
rial system  by  the  capillaries  of  the  brain, 
kidney,  spleen,  etc.  The  embolus  may 
partially  or  wholly  occlude  the  vessel ;  in 
either  case  a  thrombus  is  formed  before 
and  behind,  up  to  the  nearest  collateral 
"branch,  and  this  thrombus  behaves  ex- 
actly as  a  thrombus  formed  by  any  other 
exciting  cause. 

Changes. —  1.  If  the  coagulum  be 
healthy  only  local  trouble  ensues,  namely, 
thrombosis,  extending  backwards  and 
forwards  to  the  next  collateral  branch, 
followed  by  an  endarteritis :  the  clot  is 
then  absorbed  or  organised,  and  only  a 
little  inflammatory  induration  remains, 
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but  in  some  cases  the  vessel  is  occluded. 
2.  If  the  clot  has  septic  properties  it 
causes  a  periarteritis  and  suppuration, 
and  so  occasions  metastatic  abscesses.  In 
addition  to  these  local  results,  if  a  vessel 
of  an  important  organ  is  affected  the  blood 
supply  is  diminished  or  stopped,  and  the 
functions  of  the  organ  disturbed ;  as  in 
the  brain,  causing  apoplexy ;  in  the  lungs, 
producing  asphyxia;  in  the  heart,  syncope. 
If  the  vessel  be  a  terminal  one,  and  the 
parts  supplied  by  it  be  thus  unable  to 
procure  blood  through  collateral  branches, 
the  local  anasmia  passes  into  necrosis, 
with  suppuration  or  degeneration.  Should 
there  be  a  collateral  circulation,  the  blood 
by  this  means  will  find  its  way  into  the 
affected  area,  thrombosis  occurring  in  the 
blocked-up  branch  ;  or  else,  if  the  blood 
supply  be  too  small  for  this  to  take  place, 
the  portion  of  tissue  will  become  the  seat 
of  hypersemia,  from  enlargement  of  the 
capillaries  and  regurgitation  from  the 
veins,  the  blood  being  unable,  from  defi- 
cient propulsive  power,  to  force  its  way 
through  the  part.  In  this  manner  is 
produced  congestion,  diapedesis,  etc., 
until  the  whole  area  becomes  a  firm, 
dark  red,  granular  mass  (Hsemorrhagic 
Infarct).  Hsemorrhagic  infarcts  are  fre- 
quently seen  in  the  lungs,  spleen,  and 
kidneys.  They  are  reddish,  firm  masses 
of  a  wedge  shape,  with  the  apex  to- 
wards the  centre  of  the  organ.  They 
may  be  enclosed  by  a  wall  of  inflam- 
matory new  tissue,  the  wedge  finally 
becoming  vascularised  and  developed 
into  connective  tissue,  forming  a  cicatrix, 
but  if  the  result  of  septic  emboli  they 
always  terminate  in  suppuration,  form- 
ing a  metastatic  abscess. 

Pyaemia  is  a  disease  due  to  the  circu- 
lation of  some  animal  poison  in  the  blood, 
and  characterised  by  severe  and  peculiar 
constitutional  disturbance,  followed  by 
well  marked  local  lesions. 

Causes. — Predisposing.  Overcrowd- 
ing, want  of  proper  ventilation,  defects  in 
quality  or  quantity  of  the  food,  mental 
depression,  previous  illness,  exhaustion 
from  chronic  disease. — Exciting.  Wounds, 
especially  if  contused  or  lacerated,  in- 
juries, or  inflammation.  It  is  very  apt 
to  occur  if  pus  be  deep-seated  or  confined. 
One  form  is  common  after  child-birth. 
Wounds  of  veins,  bones,  or  joints,  are 
particulai-ly  liable  to  bo  followed  by  this 
disease. 
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Si/mpt07ns  rarely  begin  before  the 
eighth  to  the  twelfth  day  after  nii  injury. 
There  is  a  severe  rigor  preceded  by  a 
great  rise  in  the  temperature,  105"  F.  to 
107°  F.  The  rigor  is  followed  by  tre- 
mendous sweating  and  a  considerable  fall 
in  the  temperature,  even  below  the 
normal,  but  it  at  once  begins  to  rise 
again.  In  from  twenty-four  to  forty- 
eight  hours  a  second  rigor  occurs,  which 
is  followed  by  others.  The  rigors  are 
usually  associated  with  a  feeling  of  chil- 
liness, and  always  with  great  prostra  tion ; 
in  some  cases  the  rigors  may  be  absent, 
but  there  will  be  pi'ofuse  perspirations 
a.nd  fluctuations  in  the  temperature. 
If  there  be  a  wound  it  becomes  dry, 
ceasing  to  discharge,  the  granulations 
are  destroyed  ;  thrombosis  appears  in  the 
vicinity;  and  the  adjacent  lymphatics  are 
enlarged ;  as  an  exceptional  event  the 
wound  may  continue  healthy.  The 
breath  acquires  a  sweet  odour,  lilse  new 
hay ;  the  pulse  is  small  and  frequent ; 
voice  and  lespiration  are  weak,  with 
often  great  dyspncea.  Offensive  diarrhoea 
is  not  uncommon.  The  tongue  is  dry 
brown  or  blackish,  and  as  the  disease 
advances  the  teeth  become  covered  with 
sordes,  or  a  crop  of  herpes  may  break 
out  on  the  lips  and  face.  Fugitive  livid 
erythema,  purpuric  patches,  boils,  vesicle.?, 
or  pustules  are  frequent.  The  skin  as- 
sumes a  yellow  colour ;  abdomen  may  be 
tympanitic.  Rapid  wasting  follows,  with 
great  depression.  About  the  sixth  to 
the  tenth  day  suppuration  presents  itself, 
and  various  abscesses  form  in  the  joints, 
muscles,  connective  tissue,  and  internal 
organs,  particularly  the  lungs  and  the 
liver.  Intense  cutaneous  tenderness  ac- 
companies this,  the  patient  screaming 
out  on  being  touched.  The  weakness  in- 
creases ;  a  state  of  delirium  supervenes, 
alternating  with  coma ;  finally,  the  un- 
happy sufferer  sinks  from  exhaustion 
about  the  tenth  day.  Sloughs  and  bed- 
sores are  common,  forming  with  startling 
rapidity.  If  the  disease  be  prolonged 
over  three  weeks  a  recovery  is  possible. 
Pyajmia  in  some  cases  is  more  latent  in 
its  commencement,  the  rigors  being 
slight  or  absent,  and  the  disease  being 
only  recognisable  by  the  secondary  ab- 
scesses. 

Metastatic  abscesses  are  in  most  rases 
of  embolic  origin,  the  emboli  arising  from 
the   venous    thrombi   formed   ut  the 


primary  seat  of  inflammation.  These 
coagula  become  infected  with  the  specific 
poison  causing  tl>e  disease,  are  bi-oken  up, 
disintegrated,  swept  away  by  the  blood 
stream,  and  wherever  stopped,  occasion 
suppuration  and  absce.s.ses.  In  some 
cases  the  abscesses  arise  from  thrombi 
forming  spontaneously  at  a  distance 
from  the  seat  of  infection,  without  the 
intervention  of  an  embolus ;  this  is  doubt- 
less due  to  alteration  in  blood,  and  genei-al 
lowered  nutrition  of  the  vessel-walLs  and 
surrounding  tissues. 

The  abscesses  are  met  with  in  the 
viscera,  as  lungs,  liver,  spleen,  kidney, 
and  prostate  ;  in  joints,  swelling  rapidly 
making  its  appearance,  at  first  white  and 
tallowy,  then  soft  and  livid  ;  in  the  sub- 
cutaneous, subfascial,  and  intermuseuLar 
connective  tissue  planes.  The  most 
common  visceral  seat  is  the  lung  at  its 
posterior  part,  this  being  often  studded 
with  these  abscesses  suirounded  by  an 
in  (iammatory  zone  :  the  next  most  liable 
organ  is  the  liver.  In  some  cases  the 
abscesses  are  preceded  by  hfemorrhagic 
infarcts,  but  often  suppuration  arises 
without  there  being  any  pre\T.ous  in- 
farction. In  the  liver  and  subcutaneous 
tissues  infarction  is  never  present.  Of 
the  joints,  the  knee,  elbow,  and  shoulder, 
are  most  often  found  filled  with  pu.s,  the 
formation  of  which  is  attended  with  very 
acute  pain,  fluctuation,  and  swelling. 
The  intermuscular  connective  tissue  of 
the  axilla,  gluteal  region,  back,  iliac 
fossa,  thigh,  and  calf,  are  the  favourite 
seats  of  purulent  collections.  Of  the 
serous  membranes,  the  pleura,  peri- 
cardium, peritoneum,  and  arachnoid  aie 
mo.st  commonly  affected.  The  most 
characteristic  feature  of  these  absce.'-ses 
is  the  rapid  way  in  which  the  tissues 
melt  away  without  the  slightest  attempt 
at  repair. 

Diagnosis. — The  only  disease  liable  to 
be  confounded  with  it  is  ague.  In  this 
latter  complaint  the  rigoi's  are  periodic, 
and  the  fever  disappears  between  tlie 
attacks.  The  suppurative  changes  are 
pathognomonic  of  pyjemia. 

Prognosis  is  exceedingly  unfavouraMo, 
most  persons  attacked  rapidly  dying. 

Bad  signs  are  a  high  tempei'aturo 
between  the  rigors,  quick  succession 
and  severity  of  these,  and  ti  e  implica- 
tion of  an  important  oi-gan.  Favourable 
symptoms  are  lowering  of  the  tempora- 
ture,  only   one   joint    being  afiected, 
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cessation  or  absence  of  rigors,  healthy 
appearance  of  the  wound. 

Nature  of  Pycemic  Poison. — All  that 
is  known  of  this  is  that  in  its  develop- 
ment it  is  always  joined  with  the  septic 
decomposition  of  inflammatory  materials, 
and  that  the  fluid  containing  it  swarms 
with  micro-organisms,  rod-shaped  vibra- 
tory bacilli  and  round  micrococci. 

Treatment.  —  The  prophylactic  treat- 
ment consists  in  avoiding  overcrowding, 
scrupulous  attention  to  cleanliness,  and 
free  ventilation.    The  patient  should  be 
brought  into  as  favourable  a  state  of 
health  as  possible  previous  to  an  opera- 
tio.     Give  free  exit   to  pus,  efficient 
drainage,  and  keep  wound  aseptic,  care- 
fully washing   out  all  pockets  where 
matter  might  collect.     If  pyaemia  be 
prevalent,  postpone  all  except  life-saving 
operations.    The  curative  treatment  is 
unfortunately  eminently  unsatisfactory, 
but  still  patients  occasionally  recover. 
Perseverance   and  attention   to  every 
small   detail  should   be  the  surgeon's 
motto.     Maintain  the  strength  of  the 
patient  by  nutritious  diet,  as  peptonised 
milk,   beef  tea,  new    laid  eggs,  etc., 
and  the   liberal  use  of  stimulants,  as 
champagne    or    brandy,  administered 
at  frequent  intervals  by  night  as  well 
as    day.      Effervescing     salines  con- 
taining excess  of  ammonia  and  iron. 
Quinine  in  large  doses  (gr.  xx  to  xl 
in  the  course  of  the  day),  or  salicylate 
of   soda   (gr.    Ix  to   Ixx  in   a  day). 
Warburg's  tincture  and  antipyrin,  ice 
packs,  are  all  useful  in  lowering  the 
temperature.    Keep  the  bed  and  room 
cool,  and  sponge  the  surface  of  the  body 
with  vinegarand  water.    Other  remedies 
which  are  often  useful  are :  Ext.  opii  liq. 
nvv.  om.  hor.  ;  oil  of  turpentine  in  5ss 
doses ;    mineral  acids.     All  abscesses 
must  be  opened  as  soon  as  diagnosed, 
and  the  cavities  syringed  out  with  some 
aseptic  fluid,  as  corrosive  sublimate  solu- 
tion (1  in  1000).     The  patient  is  not 
out  of  danger  until  quite  well,  relapses 
being  common  ;  even  should  he  recover, 
death  may  subsequently  ensue  at  a  more 
or  less  remote  period  from  malnutrition 
or  disease  of  the  lungs  or  kidneys. 

SejHicaimia  is  blood  poisoning,  due  to 
absorption  of  chemical  products  resulting 
from  the  septic  decomposition  of  inflam- 
matory materials,  but  unaccompanied  by 
secondary  foci  of   inflammation  or  by 


metastatic  abscesses.  The  poison  is  in 
some  cases  associated  with  the  presence 
of  micro-organisms,  and  is  then  capable 
of  multiplication  within  the  body  and 
inoculation,  in  others  it  is  due  to 
ptomaines  or  alkaloids  deiived  fiom  de- 
composition of  animal  substances.  Some 
authoiities  term  this  latter  condition 
saprsemia. 

Causes. — Inoculation  wdth  putrid 
matter,  as  in  making  post-mortems,  oi 
the  use  of  dirty  instruments,  absorption 
taking  place  through  a  wound  ah-eady 
existing  or  made  at  the  time  of  inocu- 
lation. Cases  are  met  with  without  an 
open  wound,  the  poison  having  found  its 
way  into  the  body  through  the  respira- 
tory tract  or  some  other  way. 

Symjytoms  much  resemble  typhoid 
fever.  There  is  a  period  of  incubation, 
the  duration  of  which  is  uncertain,  but 
probably  this  is  never  very  prolonged. 
There  may  be  a  rigor,  but  usually  there 
is  none.  The  patient  feels  very  ill;  the 
temperature  varies,  rarely  rising  above 
104°  Fahr.,  and  there  are  no  distinct  re- 
missions. Exceptionally  the  temperature 
may  be  subnormal.  Nervous  symptoms 
are  always  present,  commencing  with 
headache,  passing  on  into  low  muttering 
delirium,  and  terminating  in  coma ;  the 
patient  is  drowsy  and  apathetic.  Pulse 
is  feeble,  easily  compressed,  intermitting, 
jerky,  and  very  rapid.  Tongue  is  parched 
and  dry,  often  brown ;  sickness  and 
vomiting  may  be  troublesome.  Respi- 
rations are  weak  and  hurried.  At 
first  there  may  be  great  sweating,  aftei-- 
wards  the  skin  is  dry,  and  often  presents 
a  tawny  colour,  jaundice  also  may  be 
present.  There  is  either  constipation  or 
diarrhoea  with  bloody  stools.  Urine  is 
scanty,  high  coloured,  and  may  contain 
albumen ;  it  is  thought  the  poison  is 
eliminated  by  the  kidneys.  Bed  sores 
are  common.  Swelling  of  the  spleen  is 
constantly  present.  Thrombosis  and 
extravasations  in  the  organs  and  cellular 
tissue  sometimes  occur. 

Complications.  —  Pneumonia,  bi'on- 
chitis,  skin  eruptions  and  inflammatory 
affections  of  the  serous  membranes. 

Prognosis. — The  pulse  and  tongue  are 
more  important  than  the  temperature. 
A  small  rapid  pulse  and  a  dry  tongue 
are  bad  omens.  Very  high  or  low  tem- 
peratures are  dangerous.  The  prognosis 
is  always  serious. 

Treatment. — Local.  Wash  wound  with 
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perchloride  of  mercury  solution  (1  in 
1000)  or  chloride  of  zinc  (gr.  xl  to  ^j), 
then  medicated  poultices  and  local  baths. 
Constitutional  remedies  are  similar  to 
those  used  in  pyternia.  Tr.  digitalis  is  also 
of  service.  Ice  to  check  vomiting.  It 
is  to  be  remarked  that  in  nearly  all  these 


cases,  if  you  can  as-sist  the  patient  over 
the  critical  period  of  the  first  few  days, 
the  poison  will  be  eliminated,  and  recovei'y 
ensue.  About  half  the  cases  die.  I  can- 
not too  much  insist  that  if  it  be  possible 
a  trained  nurse  should  always  attend  the 
patient. 


SECTION  II. 
SPECIAL  INFLAMMATIONS. 


CHAPTEK  VI. 

HOSPITAl,  GANGRENE — BOILS — CARB  UNCLE — WHITLOW. 


Hospital  Gangrene  or  Sloioghing  Phage- 
dcena  is  produced  by  a  specific  poison ;  it 
is  one  of  the  greatest  scoui'ges  in  military 
hospitals,  but  in  civil  practice  is  rarely 
met  with. 

Causes.  —  Predisposing.  Overcrowd- 
ing, want  of  cleanliness,  deficient  ventila- 
tion, moist  or  damp  atmosphere  and 
a  neglect  of  hygienic  principles. — Excit- 
ing. A  special  organism,  of  which 
the  exact  nature  is  unknown,  but 
possessing  the  power  to  effect  the  death 
of  granulations  and  adjacent  tissues. 
The  tenacity  with  which  the  materies 
morbi  clings  to  dressings,  instruments, 
etc.,  is  remarkable.  When  once  started, 
the  disease  may  spread  by  contagion  ; 
though  it  is  not  infectious. 

Symptoms. — Local.  The  wound  be- 
comes covered  with  a  yellowish  grey 
slough,  and  rapidly  extends  both  in  depth 
and  mdth.  The  surrounding  sti'uctures 
are  of  a  dark  red  colour,  infiltrated,  and 
cedematous.  The  edges  of  the  wound 
come  to  be  inverted  and  well  defined ; 
there  is  a  yellowish  brown  discharge 
stained  with  blood,  and  the  slough  sticks 
tenaciously,  resisting  attempts  to  remove 
it.  The  pain  is  very  severe,  of  a  gnaw- 
ing, burning  character,  and  there  is  much 
f  (Etor.  This  variety  is  termed  the  Pulpy 
Form.  Glandular  swellings  are  often 
present  in  the  groin  or  axilla ;  several 
glands  are  generally  involved,  accom- 
panied with  pain  and  tenderne.ss ;  they 
may  suppurate,  and  the  resulting  sores 
resemble  the  exciting  one.  The  disease 
progresses  rapidly,  especially  along  the 


connective  tissue  planes,  the  muscles  are 
laid  bare,  and  in  fine  even  these  may  be 
implicated,  and  the  subjacent  bones  ex- 
posed. As  the  sloughs  separate,  a  large 
granulating  surface  is  left ;  whilst  this 
process  is  happening,  profuse  hsemoiThage 
from  some  of  the  arteries  yielding  is  of  ten 
seen ;  this  is  most  likely  to  occur  about 
the  eleventh  day.  Another  form,  desig- 
nated Ulcerative,  is  marked  by  the  forma- 
tion of  a  vesicle  at  a  little  distance  fi-om 
the  edge  of  the  wound,  this  becoming  a 
pustule,  ulcerating,  and  breaking  into 
the  original  wound. 

Constitutional  symptoms  are  not  so 
severe  as  the  local  effects  would  lead  one 
to  expect.  At  first  they  are  those  of  the 
sthenic  type  of  fever,  gradually  changing 
as  the  disease  progresses  into  the  asthenic 
or  irritative  form.  Delirium  often  sets 
in  early. 

Treatment. — Remove  the  patient  from 
the  infected  place — Locally,  the  patient 
being  anresthetised,  the  adherent  slough 
is  scraped  off,  and  the  bleeding  stayed  by 
the  application  of  hot  or  cold  water,  then 
apply  bromine  or  strong  nitric  acid, 
until  it  has  soaked  in  beyond  the 
diseased  skin,  the  following  prescription 
being  a  good  one  : — 

JS,  Bromin.  f  5j 
Pot.  brom.  5ij 

Aq.  destill.  ad.  Jiv.     As  a  lotion 
(Goldsmith), 

or  permanganate  of  potash  (sj  to  fSj),  or 
ol.  terebintli.  or  acid  nitrate  of  mercury, 
to  thoroughly  dastroy  all  the  diseased 
part.    The  wound  may  afterwards  be 
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dressed  with  catechu  and  opium  lotions, 
or  charcoal  or  iodoform  poultices.  Use 
absorbent  cotton  instead  of  sponges,  and 
burn  it  immediately  after  use.  To  stop 
arterial  hsemorrhage,  ligatui'e  the  bleed- 
ing vessel,  and  if  a  ligature  will  not 
hold,  liq.  ferri.  perchlor.  with  pressure, 
or  the  actual  cautery.  Should  the  bleed- 
ing still  continue,  amputation  at  a 
distance  from  the  wound,  under  the 
strictest  aseptic  precautions,  is  the  only 
resource. 

Constitutional. — Keep  the  bowels  well 
open  with  calomel  and  rhubarb,  or 
equal  parts  of  pil.  hydrarg.,  jalap.,  and 
ext.  colocynth.  A  very  nourishing  diet 
with  medicinal  stimulants.  Quinine 
gr.  V  to  X  every  four  hours  is  useful. 
Opium  gr.  ij  to  v  every  six  hours  with 
ipecacuanha,  or  vin.  antimon.,  ol.  tere- 
binth, mx  every  third  hour  is  recom- 
mended. Change  of  air  during  convales- 
cence is  of  the  utmost  service. 

Boils  V.  Furunculi,  are  inflamma- 
tory lesions,  partly  local  and  partly 
general,  the  origin  no  doubt  being  in 
most  cases  some  change  in  the  blood,  but 
occasionally  the  result  of  local  conditions 
only. 

Causes. — General.  Unhygienic  con- 
ditions, as  vitiated  atmosphere,  a 
plethoric  or  exhausted  state  of  the 
constitution,  sudden  changes  of  diet 
or  mode  of  life,  diabetes,  renal  disease, 
I'heumatism,  exposure  to  wet  and  cold, 
over-fatigue,  unwholesome  meat.  In 
some  cases  they  appear  to  be  epidemic. 
As  a  sequence  of  febrile  disorders,  boils 
are  not  uncommon.  Marked  acidity  or 
alkalinity  of  the  urine  are  states  often 
met  with  in  this  complaint.  A  form  of 
boils  is  certainly  of  septic  origin,  either 
due  to  poisoning  by  some  of  the  chemical 
products  of  decomposition  (ptomaines), 
or  to  an  active,  rapidly  growing  virus 
dependent  on  the  presence  of  micro- 
organisms ;  this  variety  sometimes  occm's 
in  surgeons,  following  autopsies.  The 
mode  of  infection  is  generally  through  a 
punctured  wound,  b\it  may  follow  the 
introduction  of  the  poison  into  a  hair 
follicle  or  sebaceous  gland.  Absorption 
occurs  by  entry  into  the  connective 
tissue  space,  where  it  will  be  absorbed 
by  the  lymphatics  in  the  ordinary 
manner ;  and  more  rarely  by  direct 
entmnce  into  a  lymphatic  or  vein. — 
Local,    Any  irritant  disease,  as  scabies. 


It  is  worth  notice  that  now  and  then  a 
crop  of  boils  will  follow  the  application 
of  a  linseed  poultice,  especially  if  the 
skin  be  not  previously  oiled. 

Symptoms. — A  painful,  rounded,  cir- 
cumscribed tumour,  involving  the  skin 
and  subjacent  connective  tissue;  of  a 
scai'let,  or  violet  red  colour,  with  a  hard 
and  inflamed  base.  When  a  boil  is 
forming  there  is  pain  and  tension,  then 
the  reddish  swelling  appears  ;  this 
enlarges,  and  suppuration  occurs.  The 
central  part  dies,  and  sloughs  out,  consti- 
tuting the  core.  The  most  common  seat 
is  the  back,  neck,  perineum,  thighs,  and 
limbs.  Tn  some  cases  boils  are  clearly 
due  to  inflammation  of  a  hair  follicle  or 
sebaceous  gland  (follicular).  In  the 
septic  varieties  a  pustule  forms,  followed 
by  the  development  of  a  core ;  the 
disease  is  apt  to  appear  in  great 
numbers,  often  at  intervals  of  weeks; 
considerable  pyrexia  generally  co-exists. 
The  cavity  left  after  the  slough  is  cast 
off"  heals  by  granulation. 

Treatment. — The  constitutional  is  very 
important.  If  the  patient  be  plethoric, 
he  must  be  carefully  dieted,  and  a  mild 
purgative  course  is  useful,  as  rhubarb 
and  tartrate  of  potash.  If  urine  be 
acid,  administer  alkalies.  When  the 
patient  is  debilitated,  tonics,  as  iron, 
nitro-muriatic  acid,  nux  vomica,  cod- 
liver  oil,  together  with  good  food,  port 
wine  or  Burgundy,  and  change  of  air. 
Yeast  in  doses  of  a  tablespoonful  three 
times  a  day  is  often  of  service.  Sul- 
phide of  calcium  in  small  doses,  as 
recommended  by  Ringer,  will  hasten 
the  maturation  of  a  boil.  —  Local. 
Glycerine  of  belladonna  will  often 
relieve  the  pain,  or  warm  lead  and 
opium  lotions.  Spirit  lotions  applied 
warm  are  often  of  sei^vice.  Collodion 
painted  over  an  incipient  boil  will  often 
arrest  it.  If  the  boil  begins  as  a  papule 
developing  into  a  pustule,  lin.  iodid., 
nitrate  of  silver,  or  acid  nitrate  of 
mercui'y,  painted  in  a  wide  zone  round 
it,  will  occasionally  keep  it  back.  In 
septic  cases,  hot  antiseptic  fomentations 
with  incision  into  the  centre  of  the  boil. 

Carbuncle  v.  Anthrax. 

Causes. — A  debilitated,  depressed  state 
of  health,  habitual  malnutrition,  chronic 
wasting  diseases,  Bright's  disease,  gout, 
diabetes,  etc.  Subsequent  to  any  of  the 
zymotic  diseases.    Eating  diseased  meat. 
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Carbuncle  is  most  commonly  met  with  at 
and  after  the  middle  period  of  life.  In 
some  cases  a  poisoned  punctured  wound 
or  hair  follicle  is  the  local  cause,  but  as 
a  rule  there  is  none.  There  is  good 
reason  to  believe  that,  in  most  cases, 
there  is  a  special  poison  circulating  in 
the  blood. 

Symptoms. — A  carbuncle  consists  in  a 
phlegmonous  inflammation  of  the  skin, 
with  death  of  the  cellular  tissue  beneath, 
and  the  formation  of  pulpy  greyish  sloughs. 
It  commences  as  a  vesicle,  seated  on  a 
hard,  broad,  flat,  purplish  red  base,  which 
is  perceptibly  elevated  above  the  level  of 
the  surrounding  skin.  It  is  always  cir- 
cular or  oval,  and  remains  throughout  its 
course  flat  on  the  surface.  The  adjacent 
parts  are  brawny  red,  and  hardened  f  i-om 
fibrinous  exudation  into  their  substance, 
and  the  base  enlarges  by  this  area  becom- 
ing implicated.  As  the  local  lesion  in- 
creases in  size,  the  skin  passes  into  a 
darker  colour,  and  finally  gives  way  at 
several  points,  through  which  yellow  or 
ash-coloured  sloughs  are  discharged,  and 
a  sca,nty,  thin  purulent  fluid.  The  sloughs 
are  composed  of  connective  tissue  and  fi- 
brinous exudation ;  they  never  involve  the 
muscles  ;  abundant  oil  globules  are  met 
vsdth.  The  pain  is  intense ;  of  a  burning, 
throbbing,  or  gnawing  character.  A  large 
extent  of  tissue  is  often  aff"ected,  varying 
from  one  to  eight  inches.  The  most  usual 
situation  is  the  back  and  the  nape  of  the 
neck,  though  occasionally  it  is  met  with 
in  the  abdomen  or  extremities.  A  dan- 
gerous form  occurs  in  children  on  the  face. 

Constitutional  symptoms  are  asthenic 
from  the  first,  and  when  the  carbuncle 
is  large,  extensive  sloughing  and  suppur- 
ation rapidly  reduce  the  patient.  Pyaemia, 
from  the  blocking  of  the  adjacent  veins, 
is  now  and  then  produced. 

Diagnosis  ami  Prognosis. — Carbuncle 
is  distinguished  from  a  boil  by  its  wider 
extent,  tendency  to  spread,  greater  size  of 
slough,  deep  red  colour  of  skin,  its  broad, 
flat  surface,  and  the  number  of  openings, 
together  with  its  slower  course.  The  pro- 
gnosis depends  upon  the  amount  of  surface 
aflected,  the  situation — carbuncle  of  the 
scalp  or  face  being  very  dangerous — and 
the  presence  of  .serious  co-existing  disease, 
as  renal  aflfections,  or  diabetes,  which  are 
very  unfavourable.  Pirrie  points  out 
two  points  of  great  importance,  of  both 
of  which  I  have  .seen  examples:  he  writes, 
First,  sometimes  the  .symptoms  of  car- 
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buncle,  even  when  far  advanced,  subside 
suddenly,  and  the  patient  dies  in  a  few 
hours  in  a  state  of  perfect  collapse.  Se- 
condly, some  patients,  after  months  of 
perfect  recoveryfrom  an  immense  carbun- 
cle, are  suddenly  seized  with  violent  pains 
in  the  stomach,  and  all  the  symptoms  of 
shock,  and  die  in  five  or  six  hours  in 
dreadful  agony. 

Treatment. — Constitutional.  A  liberal 
diet,  meat  if  the  patient  can  take  it,  other- 
wise the  strongest  liquid  diet.  Opuites, 
except  in  Bright's  disease,  are  indispens- 
able. I  have  obtained  the  be-st  results 
with  digitalis  and  iiq.  ferr.  perclilor. 
combined,  the  former  in  small  doses,  the 
latter  in  as  large  do.ses  as  can  be  borne. 
In  the  aged,  carbonate  of  ammonia,  with 
decoction  of  cinchona,  is  very  useful. 
Quinine  with  the  mineral  acids,  in  some 
cases,  is  a  serviceable  remedy.  Stimulants, 
as  brandy,  wine,  etc.,  must  often  be  given 
plentifully.  Fresh  aii-  is  of  great  import- 
ance, the  room  being  thoroughly  ventilated 
night  and  day. — Local.  In  the  early 
stages  the  application  of  a  wide  zone 
of  iodine  liniment,  acet.  lytt^e,  nitrate 
of  silver,  or  potass,  cum  calce,  repeated 
once  or  twice,  will  often  stop  its  pro- 
gress. This  should  be  followed  by  equal 
parts  of  olive  oil,  turpentine,  and  tinct. 
opu  applied  on  a  piece  of  lint.  Strap- 
ping in  a  concentric  manner  round  the 
base  of  the  cai'buncle  is  also  eftective. 
If  these  means  fail  to  delay  its  advance, 
there  is  nothing  better  than  poultices 
of  linseed,  to  which  should  be  added, 
charcoal,  yeast,  or  iodoform ;  it  is  ne- 
cessary to  oil  the  skin  round  the  car- 
buncle to  prevent  its  irritation  by  tlie 
poultices.  In  treating  over  a  hundred 
cases,  I  have  not  found  any  other  mode 
of  treatment  requu-ed,  but  if  there  be 
great  pain,  it  is  admissible  to  make  free 
incisions  subcutaneously  through  the  sub- 
stance of  the  carbuncle.  Some  surgeons 
divide  the  inflamed  skin  and  subcutaneous 
tissues  freely  by  crucial  incisions ;  others 
recommend  the  application  of  caustic 
potash  in  substance  to  the  centre  of  the 
swelling. 

The  cavity  left  when  the  slough  sepa- 
rates appears  very  deep,  but  this  is  chiefly 
due  to  the  thickened  state  of  the  siu-- 
rounding  tis.sues ;  the  slough  rarely  ex- 
tending beyond  the  deep  fa.scia. 

I  have  never  .seen  any  cicatrical  defor- 
mity, the  .scars  being  unu.sually  small 
compared  with  the  size  of  the  wound. 
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The  best  dressing  to  the  granulating  sur- 
face is  balsam  of  Peru,  or  iodoform 
ointment.  If  incisions  be  made,  it  is 
r(^comraended  to  brush  permanganate  of 
potash  solution  (5.is  to  33)  over  them. 

Malignant  Facial  Carhcnde  occurs  in 
\  oung  persons  from  the  inoculation  of 
1  lie  lips  with  some  animal  poison.  A 
pimple  forms  on  the  lips,  and  the  swelling 
rapidly  extends.  The  place  affected  is 
dusky,  hard,  and  very  painful.  Vesicles 
(If  pustules  form  on  the  mucous  mem- 
1  ii'ane ;  the  inflammation  rapidly  spreads 
upwards  and  downwards,  towards  the 
vye  and  the  neck.  Severe  pyrexia,  with 
rigors,  is  present.  Thrombosis  of  the 
lacial  and  external  jugular  veins  occurs, 
iiid  emboli  may  be  carried  to  the  brain 
a-  lungs.  The  deeper  structures  of  the 
lips  are  full  of  minute  abscesses. 

Treatment  is  the  same  as  for  other 
varieties  of  carbuncle,  but  in  this  form 
incisions  must  be  adopted ;  death  gene- 
rally follows  within  a  week. 

Wliitlow  V.  Paronychia  is  a  low  form 
I  if  inflammation  afi'ecting  the  finger. 

Games. — In  some  cases  appears  to  be 
of  an  erysipelatous  nature;  in  others, 
due  to  poisoned  wounds.  Occasionally 
it  is  epidemic.  It  is  most  commonly  met 
with  in  debilitated  and  badly  nourished 
individuals. 

There  are  four  varieties,  depending 
upon  which  structure  is  implicated.  1. 
Cutaneous  (Paronychia  ungualis) ;  2. 
Cellulo-cutaneous ;  3.  Tendinous  (Par- 
onychia tendinosa) ;  4.  Periosteal  (Par- 
onychia osseosa). 

1.  This  most  commonly  occurs  in  chil- 
dren. The  skin  alone  is  affected;  pus 
forms  between  the  cutis  and  the  epider- 
ism,  the  skin  being  at  first  red,  and 
then  hot  and  throbbing.  Over  the  seat 
of  matter  the  skin  is  paler  than  normal, 
but  round  the  abscess  the  surface  is  red. 
Slight  swelling  and  pain  accompanies 
the  inflammatory  process,  but  there  is 
not  much  constitutional  disturbance. 
Several  fingers  of  one  or  both  hands  are 
frequently  attacked,  either  simultaneously 
or  successively.  When  the  abscess  bursts 
the  whitlow  soon  heals. 

Treatment, — A  mercurial  purge,  fol- 
lowed by  iron,  the  syrup.  feiT.  phosph. 
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CO.,  being  a  good  form.  Finger  should 
be  bathed  in  warm  water,  and  iodoform 
or  boracic  ointment  applied  on  absorbent 
cotton. 

2.  The  disease  may  commence  in  the 
cellular  tissue,  secondarily  attacking  the 
the  skhi,  or  spread  in  the  contrary 
direction,  from  the  surface,  inwards.  It 
is  generally  caused  by  inoculation, 
through  a  scratch  or  punctured  wound,  by 
septic  matter.  The  symptoms  are  more 
severe  than  in  the  preceding  form. 
There  is  excruciating  pain,  and  swelling  ; 
the  skin  being  tightly  stretched  over  the 
part,  and  of  a  I'ed  colour.  The  redness 
extends  to  the  back  and  the  sides  of  the 
finger.  The  constitutional  disturbance 
is  severe,  but  pus  is  in  small  quantity. 
The  tendon  of  flexor  may  be  attacked,  or 
inflammation  spread  to  hand,  or  a  lymph- 
angitis be  set  up. 

Treatment. — Make  a  longitudinal  cen- 
tral incision,  down  to  bone,  by  cutting 
towards  the  end  of  the  finger;  this 
should  be  done  without  waiting  for  fluc- 
tuation. Then  alternately  poultice  and 
steep  finger  in  hot  water.  Internally,  a 
purge,  followed  by  liq.  ferr.  perchlor. 

3.  Only  involves  the  middle  and  prox- 
imal phalanges,  the  tendons  of  the  deep 
flexor  ceasing  at  the  base  of  the  last 
phalanx,  though  thei'e  is  a  fibrous  pro- 
longation from  tendon  over  the  terminal 
phalanx ;  it  may  commence  as  a  perios- 
titis, or  a  cellulo-cutaneous  whitlow. 
Unless  treated  promptly  the  finger  is  apt 
to  be  left  contracted,  deformed,  stiff,  and 
useless  {vide  chap.  xvii.). 

4.  The  inflammation  commences  in 
the  bone  or  periosteum,  generally  of  the 
terminal  phalanx.  Symptoms:  [a)  deep- 
seated  throbbing  pain,  [b)  swelling,  (c) 
more  or  less  redness,  [d)  formation  of 
pus  between  the  periosteum  and  bone 
(periosteal  abscess).  This  generally  is 
associated  with  the  second  form,  except 
when  the  result  of  ti'aumatic  violence ; 
if  attacking  the  middle  or  proximal 
phalanges,  it  is  conjoined  with  the 
preceding  variety.  Necrosis  is  apt  to 
ensue. 

Treatment.  —  Early  incision,  with 
above-mentioned  treatment.  If  necrosis 
result,  excise  plialanx,  or  amputate  the 
finger. 
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CHAPTER  VII. 

ERYSIPELAS — SIMPLE,  PHLEGMONOUS,  CELLULITIS, 


Causes. — It  is  an  acute  specific  disease, 
at  first  local,  and  then  affecting  the  whole 
system,  associated  with  the  presence 
of  micro-organisms  in  large  numbers 
(micrococcus  erysipelatosus).  —  Predis- 
posing. Disregard  of  sanitary  con- 
ditions, dirt,  filth,  bad  air,  crowded 
neighbourhoods,  defective  drainage,  de- 
fect in  quantity  or  quality  of  food  supply, 
nervous  depression  from  over-fatigue, 
alcoholism,  anxiety,  etc.,  disorders  of  the 
menstrual  functions,  a  plethoric  or  de- 
bilitated state  of  the  system,  liieumatic 
and  gouty  diatheses,  the  puerperal 
state,  renal  diseases  and  diabetes;  the 
spring  and  autumn  seasons  of  the  year  ; 
easterly  winds  ;  wet  alternating  with  dry 
weather.  Hereditary  influence  has  some 
effect.  It  is  often  epidemic,  and  liable 
to  be  spread  by  contagion.  Wounds. 
— Exciting.  Inoculation  of  wounded 
surface  with  the  micrococcus  erysipela- 
tosus. Koch  has  cultivated  the  micro- 
cocci from  erysipelas,  and  has  produced 
a  similar  disease  in  animals.  Fehleisen 
has  carried  the  experiment  a  step  fuiiher 
by  inoculating  human  beings,  and  has 
never  failed  to  produce  erysipelas,  or  a 
disease  not  to  be  distinguished  from  it. 

Erysipelas  Simplex  is  due  to  inocula- 
tion or  infection  of  a  wounded  surface, 
the  organisms  giowing  thi'ough  the 
lymph  channels  of  the  subcutaneous 
tissues.  The  local  signs  are  usually 
preceded  by  some  or  all  of  the  following 
symptoms  :  —  Rigor,  headache,  bilious 
vomiting,  lassitude,  loss  of  appetite, 
furred  tongue,  constipation,  thirst,  heat 
and  dryness  of  the  skin,  rise  of  tem- 
perature 103°  to  105°,  quick  pulse,  and 
feeble  respiration.  In  from  twenty-four 
to  forty-eight  hours  a  blush  appears  at 
the  margin  of  the  wound,  slightly  raised 
above  the  healthy  skin,  and  having  a 
well  -  defined  irregular  outline.  The 
colour  is  intensely  red  or  scarlet,  re- 
turning instantly  after  removal  of  pres- 
.sure.  There  is  a  smarting  or  burning 
pain  at  the  part  affected,  with  great 
tenderness.  The  redness  deepens,  the 
skin  appearing  tense  and  shiny  ;  then 
vesicles   form,  containing   serum,  and 


soon  coalesce.  These  drj'  up,  producing 
scabs  without  any  ulceration,  and  ai-e 
followed  by  desquamation.  As  the 
disease  subsides  the  pinkLsh  hue  dies 
away,  becoming  brownish  or  yellow,  but 
the  mai'gin  may  continue  to  spread, 
always  having  a  well-defined  edge.  Red 
parallel  lines,  due  to  superficial  lymph- 
angitis, are  often  .seen  along  the  cour.se 
of  the  lymphatics,  and  the  glands  are 
always  enlarged  and  tender  before  the 
rash  appears.  The  duration  is  uncertain. 
The  constitutional  symptoms  soon  assume 
the  asthenic  type,  and  even  in  the 
slightest  cases  there  is  a  tendency  to 
wandering  and  delirium  at  night.  Ery- 
sipelas serpens  is  the  name  given  to  the 
creeping  variety,  erysipelas  migrans  to 
that  variety  which  disappears  from  one 
part  of  the  body  and  reappears  in 
another.  If  internal  organs  are  attacked 
in  this  way  the  affection  is  said  to  be 
metastatic.  When  the  disease  attacks 
parts  abounding  in  loose  cellular  tissue, 
as  the  scrotum  or  eyelids,  the  swelling  is 
very  great,  and  suppm-ation  may  occur. 

Diagnosis  and  Prognosis. — It  is  Uable 
to  be  confounded  with  some  of  the  ex- 
anthemata, but  the  tenderness  and  en- 
largement of  the  lymphatic  glands,  the 
character  and  course  of  the  rash,  to- 
gether with  the  presence  of  a  wound, 
are  sufficient  to  distinguish  it. 

Piognosis. — If  the  patient  is  healthy 
he  will  probably  do  well,  but  if  weakened 
by  alcolaol,  etc.,  the  result  may  prove 
fatal.  Bright's  disease  is  a  very  danger- 
ous complication.  The  seat  of  the  disease 
has  some  effect  on  the  outlook,  the  head 
and  leg  being  the  most  unfavom-able 
situations.  Infancy  and  old  age  are  the 
least  propitious  periods  for  recovery  to 
ensue.  Should  internal  organs,  as  the 
meninges  of  the  brain,  the  stomach,  etc., 
be  attacked,  the  progno.sis  is  very  serious. 
In  favoiu'able  cases  the  temperature  falls 
on  the  sixth  or  seventh  day. 

Treatment. — Preventive.  Due  atten- 
tion to  all  hygienic  principles,  free  ven- 
tilation, cleanliness,  avoiding  overcrowd- 
ing. Isolation  of  the  patient  affected, 
and  thorough  disinfection  of  the  ward. 
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— -Local,  Attend  to  the  position  of  the 
part,  which  should  be  slightly  I'aised. 
Warmth,  by  means  of  fomentations, 
spongio-piline,  cotton  wool,  absorbent 
cotton,  warm  lead  and  opium  lotions, 
sponges  wrung  out  of  hot  Avater.  Dusting 
powders,  as  chalk  and  creasote  or  starch 
and  creasote,  dredged  over  the  skin,  and 
covered  with  wool,  oil  silk,  and  a  care- 
fully applied  bandage.  Astringent  ap- 
plications, as  solutions  of  sulphate  of 
iron,  alum,  lead,  equal  parts  of  tar  and 
alcohol.  Painting  with  iodine,  solution 
of  bromine,  nitrate  of  silver,  collodion, 
01-  carbolic  oil.  A  good  formula  is  as 
follows : — 

p,  Acid  carbolici  gr.  xv 

Alcohol  in.xv 

01.  terebinth  jss 

Tr.  iodi  inxv 

Glycerine  gss.  Misce. 
To  be  bathed  on  the  part  every  two  hours. 

It  has  been  proposed  and  practised  to  in- 
ject carbolic  acid  subcutaneously  into  the 
margin  of  the  blush,  but  of  this  I  have 
no  experience.  If  these  plans  of  treat- 
ment do  no  good,  and  there  is  great 
tension,  small  incisions  with  the  point 
of  a  lancet  are  useful,  and  afterwards 
the  application  of  poultices.  —  Consti- 
tutional. Keep  the  patient  in  a  well- 
ventilated  i-oom.  To  commence  with 
a  brisk  purge  of  calomel  and  colocynth, 
followed  by  tr.  ferri  perchlor.  Jss  (every 
hour  or  less  often),  or  a  similar  dose  of 
the  liquor.  If  the  fever  assume  a  low 
type,  carbonate  of  ammonia  with  bark, 
or  the  mineral  acids  and  digitalis.  In 
cases  where  there  is  great  irritability, 
extract  belladonnae,  gr.  g  om.  sexta  hora. 
Diet — beef  tea,  milk  and  soda  water, 
ice,  broth,  barley  water,  light  puddings  ; 
this  should  be  gradually  changed  to  a 
meat  diet.  If  the  patient  be  comatose, 
full  doses  of  camphor  and  calomel,  fol- 
lowed by  turpentine  and  castor  oil,  with 
blisters  to  the  thighs  and  back  of  the 
neck.  Patients  may  flag  suddenly,  es- 
pecially should  large  surfaces  be  affected, 
and  in  these  cases  stimulants,  wine, 
brandy,  champagne,  or  stout,  must  be 
given  freely  by  night  as  well  as  by  day. 
If  the  stimulants  give  rise  to  dryness 
and  heat  of  the  skin,  increased  restless- 
ness and  delirium,  and  dryness  or  furring 
of  the  tongue,  they  are  doing  harm  in- 
stead of  good,  and  must  be  given  up  or 
diminished.  During  desquamation  the 
state  of  the  kidneys  must  be  enquired 
into,  as  albuminuria  is  not  uncommon. 


Phlegmonous  or  Cellulo  -  Cutaneous 
Erysipelas  is  much  more  severe  than 
the  preceding  variety,  the  cellular  tissue 
being  implicated  to  a  greater  degree ;  it 
commonly  terminates  in  suppuration  and 
sloughing    with   purulent  infiltration. 

Causes.  —  Generally  occurs  in  persons  of 
broken-down  constitution,  from  intern 
perance,  or  diseases  of  the  liver  and 
kidney.  A  wound  penetrating  the  sub- 
cutaneous tissue  is  the  starting  point 
as  a  rule,  but  it  sometimes  starts  in  the 
sheath  of  tendons,  especially  those  of  the 
fingers  and  hand. 

Symptoms. — Local.  The  part  is  much 
swollen,  tense,  dark  dusky  red  and 
brawny ;  soon  lai-ge  phlyctenuloe  or 
blebs  form,  containing  a  bloody  serum. 
The  pain  is  severe,  and  of  a  throbbing, 
aching  character.  Suppuration  gener- 
ally occurs  about  the  fifth  or  sixth  day, 
the  part  having  a  boggy  feeling,  but 
fluctuation  cannot  be  recognised.  The 
skin  is  destroyed  by  ulceration  and  gan- 
grene. Unlike  simple  erysipelas,  there 
is  no  well  defined  mai'gin.  The  subjacent 
cellular  tissue  becomes  converted  into 
slough  and  pus,  and  discharges  itself 
through  the  openings  in  the  skin.  As 
the  cellular  tissue  is  more  rapidly  afi'ected 
than  the  cutaneous  surface,  the  latter  is 
undermined  and  loosened  from  its  con- 
nections, the  small  vascular  branches 
supplying  it  being  the  last  to  give  way  ; 
if  these  vessels  be  not  closed  by  throm- 
bosis (a  common  occurrence),  profuse 
hemorrhage  may  ensue.  In  other  cases 
considerable  portions  of  the  subjacent 
parts  become  gangrenous.  The  ravages 
of  the  disease  are  appalling,  the  bones 
may  be  exposed,  joints  opened,  and  huge 
cavities  left,  to  be  slowly  filled  up  by 
granulations.  A  variety  of  this  form  of 
erysipelas  is  termed  oedematous,  the  skin 
being  less  involved,  and  the  cellular 
tissue  the  seat  of  oedema  from  the  trans- 
udation of  serum. —  Constitutional.  At 
first  of  an  acute  sthenic  type,  rapidly 
changing  to  the  asthenic,  with  much 
nervous  irritability  and  loss  of  strength. 
The  temperature  is  high  from  the  first, 
103°  Fahr.  to  1 06°  Fahr.  Death  may  fol- 
low from  hectic  and  diarrhoea,  pyaemia  or 
septicaemia,  pneumonia  or  pleurisy. 
The  febrile  symptoms,  although  con- 
tinued, are  often  marked  by  paroxysms 
and  remissions  (Dupuytren). 

Treatment. — Local.  The  part  must  be 
kept  well  elevated,  all  constriction  avoided, 
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and  fomentations,  or  linseed  poultices  as 
hot  as  can  be  borne,  assiduously  applied. 
If  in  twenty-four  hours  there  be  no  lelief 
of  the  symptoms,  free  incisions  two  or 
three  inches  in  length,  reaching  down  to 
the  fascia,  must  be  at  once  resorted  to ; 
if  the  inflammation  extend  beneath  the 
fascife,  these  must  be  divided  on  a  direc- 
tor. The  part  must  then  be  treated  by 
antiseptic  poultices,  and  soaking  in  hot 
water  alternately.  If  the  bleeding  be 
free,  elevation  of  the  limb,  compresses 
wetted  with  hot  water,  a  good  large 
sponge  making  a  very  good  form  with 
which  to  apply  the  pressure  when  firmly 
adjusted  by  a  bandage.  Gamgee  recom- 
mends absoi'bent  gauze  and  cotton  wool, 
digital  pressure  of  the  main  artery, 
glycerinum  boracis,  elastic  compression, 
and  infrequent  dressing.  After-dress- 
ings— oakum  and  cai'bolic  acid.  Per- 
manganate of  potash,  iodine,  boi-acic 
acid,  chloride  of  zinc,  sulphurous  acid, 
hyposulphite  of  soda,  applied  as  lotions, 
ai'e  all  good. — Constitutional  is  similar 
to  that  of  simple  erysipelas,  but  the 
initiatory  purging  must  be  more  active 
and  the  stimulating  and  supporting  treat- 
ment most  carefully  carried  out  later  on. 

Cellvlitis  is  a  diffuse  form  of  inflam- 
mation, aflfecting  primarily  the  cellular 
tissue,  and  not  at  first  implicating  the 
sldn.  It  is  always  preceded  by  some 
wound,  especially  following  poisoned 
wounds,  as  those  made  in  dissecting  or 
performing  autopsies.  I 


Symptoms.  —  Local.  Great  swelling 
and  tension  of  the  part,  spreading  from 
the  site  of  the  wound,  accompanied  by 
intense  pain.  The  skin  is  unaltered  or 
a  Uttle  pink,  and  the  affected  place  feels 
doughy,  pitting  on  pressure,  whilst  on 
cai'eful  palpation,  deep-seated,  indistinct 
fluctuation  can  be  detected.  The  rapidity 
with  which  the  cellular  plajies  of  an 
entii'e  limb  are  attacked  Ls  most  remaik- 
able,  and  the  disease  then  proceeds  to 
affect  the  trunk.  The  destruction  of 
tissue  is  immense.  When  the  skin  is  cut 
off  from  its  blood  supply  by  this  process, 
it  in  turn  becomes  gangrenous ;  thus  it  j 
is  common  for  both  the  cutaneous  and  I 
subjacent  tissue  in  or  two  days  to  be  | 
converted  into  black  sloxighs  The  lym- 
phatic glands  are  enlarged,  but  suppura- 
tion is  not  common. — Constitutional  are 
of  an  intense  asthenic  form,  with  great 
prostration  and  excitement  of  the  ner- 
vous system.  Violent  delirium  is  some- 
times present.  Death  occurs  as  in  the 
preceding  variety. 

Treatment  is  the  same  as  for  phleg- 
monous erysipelas,  but  the  incisions 
should  be  made  at  once  Avithout  waiting, 
and  must  be  of  considerable  length.  It 
is  generally  necessary  to  tear  through 
the  fascia  with  a  director. — Constitu- 
tional. Tonics.  Iron,  quinine,  and  the 
mineral  acids  with  concentrated  food. 
Carbonate  of  ammonia  is  of  great 
service ;  and  stimulants,  particularly 
champagne.  If  cerebral  congestion  be 
absent,  opium. 
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SECTION  III. 
SPECIFIC  DISEASES. 


CHAPTER  VIII. 

VENEREAL  DISEASES. 


Venereal  Diseases  are  those  prima- 
rily produced  by  sexual  intercourse,  and 
comprise  gonorrhoea  {vide  chap,  xxxiv.), 
chancre,  and  syphilis. 

Chancre  is  a  local  contagious  sore, 
produced  by  the  inoculation  of  a  specific 
poison,  the  exact  nature  of  which  is 
unknown,  but  quite  distinct  from  that 
of  syphilis.  The  absorption  takes  place 
through  an  abraded  surface ;  very  rarely 
mediate  contagion  occurs  from  the  use 
of  towels,  unclean  instruments,  etc.,  con- 
taminated with  chancrous  matter.  The 
disease  can  be  conveyed  also  from  a 
person  to  a  third  by  means  of  a  second 
who  escapes  infection;  for  instance,  a 
man  suffering  from  a  chancre  may  have 
connexion  with  a  female,  the  latter  may 
avoid  the  danger  of  absorbing  the  poison, 
but  on  having  intercourse  with  another 
individual  he  may  be  unlucky  enough  to 
contract  the  disease ;  the  woman  thus 
simply  being  the  uninjured  carrier  of 
the  materies  morbi. 

Seats. — In  men  :  the  furrows  behind 
the  glans  penis,  the  orifice  or  inner 
surface  of  the  prepuce,  froenum,  glans, 
interior  of  the  urethra,  but  not  higher 
than  one-and-a-half  inches,  on  the  dor- 
sum or  underside  of  the  penis,  as  far 
back  as  the  abdomen,  and  occasionally 
on  the  scrotum  or  belly  from  self 
inoculation. —  In  women:  within  the 
nymphse  near  the  clitoris,  the  inner 
surface  of  the  labise  majorae,  the  pos- 
terior commissure,  the  entry  to  the 
vagina,  and  very  rarely,  on  the  cervix 
of  the  uterus. 

Symjytoms. — After  the  inoculation  of 
pus  from  chancre  theie  is  no  incubation 
period.  In  the  first  twenty-four  hours  a 
papule  forms,  the  next  day  this  changes 
into  a  vesicle,  about  the  third  day  it  is 
transformed  into  a  pustule,  and  from  the 
fourth  or  fifth  appears  as  a  Uttle  ulcer, 


which  gradually  spreads  and  has  the 
following  chai'acters.  It  is  a  cii'cular, 
oval,  or  irregular  sore,  with  sharply  cut 
edges;  a  depressed,  uneven  base,  covered 
with  viscid  pus,  freely  movable  on  the 
underlying  tissue,  and  perfectly  supple  ; 
a  profuse  irritating  discharge,  which  on 
inoculation  produces  a  similar  sore,  and 
hence  there  are  generally  more  than  one 
ulcer  on  the  patient.  In  other  cases, 
the  base  is  covered  with  greyish  spongy 
granulations,  causing  the  so-called  eleva- 
ted variety.  A  third  form  is  termed  ex- 
ulcei'ous ;  the  edges  are  not  so  sharply  cut, 
and  the  discharge  adherent,  the  deeper 
parts  of  the  skin  being  unaffected.  These 
ulcers  may  either  heal  under  appropriate 
treatment,  or  assume  a  process  of  inflam- 
mation, rapid  sloughing,  or  slow  pha- 
gedena. The  supei'ficial  variety  leaves 
no  scar,  but  the  others  a  permanent 
cicatrix. 

Diagnosis  and  Prognosis. — The  former 
has  to  be  made  from  syphilitic  sores.  That 
distinguished  syphilographer,  Berkeley 
Hill,  has  most  clearly  contrasted  the 
differences  between  these  in  the  table 
given  on  the  following  page. 

The  prognosis  is  generally  favourable, 
but  in  some  cases  phagedena  or  gangrene 
may  occur. 

Consequences. — Inflammation  of  the 
lymphatic  vessels,  and  suppuration  of 
the  lymphatic  glands  of  the  groin,  or 
bubo.  This  may  be  due  to  simple  ii'rita- 
tion,  or  may  be  "  virulent " ;  in  the 
latter  case  depending  on  the  transmission 
of  the  poison  along  the  lymph  ducts,  or 
the  accidental  infection  of  the  simple 
kind  of  bubo  by  some  of  the  purulent 
matter  from  the  sore.  In  phimosis 
accompanied  by  chancre,  gangrene  of 
the  prepuce  or  glans  is  sometimes  seen. 

Treatment.  —  As  general  measures, 
rest  in  bed,  avoidance  of  stimulants, 
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Local  Ulcer  (Chancre). 

1.  Incubation  nil.    Irritation  is  at  once 

displayed  by  reddening  and  speedy 
ulceration  at  the  point  of  contagion. 

2.  Ulceration  frequently  begins  by  a  pustule. 

Ulceration  is  an  essential  condition,  and 
is  always  very  active  during  the  first 
few  weeks. 


3.  The  virulent  character  of  the  ulceration 

gives  the  sore  the  tendency  to  enlarge, 
and  its  long  duration,  extending  in  mild 
cases  six  weeks,  in  severe  much  longer. 

4.  The  asjject  of  the  ulcar  'is  charactfiristic  : 

it  is  hollowed,  the  surface  is  spongy 
and  undermined,  the  edges  are  sharply 
cut,  and  the  discharge  is  opaque,  yellow, 
and  plentiful. 


5.  The  base  of  the  sore  is  supple,  unless 
thickened  by  inflammatory  congestion, 
but  the  pseu do -induration  disappears 
when  the  inflammation  is  subdued. 


6.  Multiplicity  of  the  sore  is  the  rule.  This 

results  from  the  consecutive  inoculation 
of  the  parts  around  with  the  discharge 
of  the  original  sore. 

7.  The  lymphatic  glands  remain  either  un- 

afiEected,  or  become  acutely  inflamed, 
forming  an  abscess  or  bubo. 


8.  The  matter  of  these  buboes  is  often  in- 

oculable  on  the  bearer.  If  so  it  is 
pathognomonic  of  chancre ;  it  also 
converts  the  bubo  into  a  chancre. 

9.  However  long  the  disease  last  it  continues 

a  local  disease. 

10.  Phagedfena  and  ulceration  of  the  in- 

flammatory kind  are  frequent  complica- 
tions . 

11.  Pain  of  the  sore  is  usually  sharp,  often 

severe. 

12.  Seldom  met  with  away  from  the  neigh- 

bourhood of  the  genital  organs. 

13.  The  source  a  similar  ulcer. 

14.  Antecedent  to  the  disorder  the  patient 

may  or  may  not  have  had  syphilis,  and 
may  have  had  similar  ulcers  several 
times  before. 

15.  The  secretion  of  the  sore  is  inoculable 

on  the  bearer  until  the  ulceration  is 
advanced. 

16.  The  discharge   is   also  inoculable  on 

animals. 

17.  It  may  be  many  times  repeated  on  each 

individual. 


Syphilis. 


10,  Any  inflammation  or  extension  by  ulcera- 

tion is  rare. 

11,  Absence  of  pain. 

12,  Tolerably  frequently  met  with  on  parts 

away  from  the  genitals. 

13,  The  source  is  most  frequently  an  ulcer- 

ating papule  of  a  syphilitic  eruption. 

14,  Antecedent  to  this  the  patient  has  not 

had  syphilis  or  such  a  hard  based  ulcer. 


1.5.  The  secretion  is  very  rarely  inoculable  on 
the  bearer,  and  only  so  when  its  surface 
is  irritated  into  acute  suppuration. 

16.  The  discharge  is  not  inoculable  on  animals. 

17.  It  is  only  once  developed  in  each  indi- 

vidu.al.  Exceptions  to  this  are  too  rare 
to  invalidate  the  rule. 


1.  Incubation  is  always  of  some  length,  the 

average  being  twenty-four  days. 

2.  The  manifestation  begins  by  a  papule, 

ulceration,  if  accidental  initation  is 
absent,  is  never  active.  Superficial 
erosion  is  sometimes  present  as  soon 
as  induration  begins,  but  even  this  is 
often  delayed  till  the  induration  is  far 
advanced,  and  may  be  altogether 
absent. 

3.  The  indolent  character  of  the  ulceration, 

of  which  the  duration  is  uncertain,  and 
depends  on  the  condition  of  the  patient. 

4.  The  aspect  of  the  papule  is  characteristic  : 

it  is  often  not  ulcerous,  but  simply 
eroded  or  desquamating.  When  the 
surface  is  ulcerated  it  is  smooth  and 
covered  with  adhesive  scanty  secretion. 
The  edges  are  not  undermined,  but 
raised,  sloped,  or  rounded. 

5.  The  base  of  the  papule  is  of  gristly  hard- 

ness, independent  of  inflammatory 
action  ;  it  is  peculiar  in  character ;  very 
rarely  absent  in  men,  and  generally 
present  in  women.  It  usually  last 
several  months  before  it  disappears. 

6.  The  papule  is  habitually  solitary.  When 

there  are  more  than  one  the  papules 
are  all  of  one  age. 

7.  The  lymphatic  glands  are  almost  in- 

variably affected  by  slow  irregular 
enlargement  of  the  whole  group,  at  a 
certain  length  of  time  after  infection, 
but  suppuration  is  infrequent,  and 
when  present  is  the  consequence  of 
ordinary  irritation. 

8.  When  abscesses  form  round  the  enlarged 

glands  it  is  not  inoculable  on  bearer. 


9.  Between  two  and  three  months  after 
contagion,  erythematous  and  papular 
eruptions  appear  on  the  body. 
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and  all  sexual  excitement  are  to  be 
recommended.  The  penis  and  scrotum 
should  be  supported  by  a  suspensory 
bandage.  Locally,  the  sore  should  be 
washed  twice  daily,  and  iodoform 
applied.  The  iodoform,  powdered,  may 
be  dusted  over  the  ulcer  by  an  insufflator, 
and  covered  with  lint  and  oil  silk  or  iodo- 
carbon  paste 

(Iodoform  pnlv.  5] 

Carbo  lignis  5ij 

Glycerin,  amyl.  jij 

Glycerine  5] 

01.  lavandul.  rn.xx— Gerrard) 
may  be  used.  Another  excellent  form  is 
iodoform  5jss  dissolved  in  eucalyptus  oil 
3]  and  diluted  with  five  parts  of  olive 
oil ;  or  iodoform  and  oleate  of  zinc  in 
equal  parts.  If  the  pungent  odour  of 
iodoform  be  objectionable,  iodol  can  be 
substituted.  This  is  an  odourless  fawn- 
coloured  powder.  The  following  formulae 
are  excellent : — 

R  Iodol  3  parts 
Alcohol  35  parts 
Glycerine  65  parts 
Dissolve. 

And  :— 

R  Iodol  2  parts 
Vaseline  30  parts 
Mix, 

If  the  chancre  be  urethral  it  must  be 
treated  through  a  speculum.   In  women, 
strips  of  Unt  soaked  in  one  of  the  pre- 
ceding preparations  must  be  kept  be- 
tween the  labise.    Should  the  chancre 
become  phagedenic  or  slough,  the  patient 
must  be  immersed  in  a  hip  bath  as  warm 
as  can  be  comfortably  borne  for  nine  or 
ten  hours  a  day,  and  iodoform  applied 
in  the  night.    If  this  plan  fail,  apply 
Paquelin's  thermo-cautery,  the  actual 
or  galvanic  cautery,  or  some  escharofcic 
as  bromine,  nitric  acid,  sulphuric  acid 
and  charcoal,  or  a  solution  of  chloride 
of  zinc  gr.  v  in  nitric  acid  5j)  thoroughly 
to  the  surface  and  edges  of  the  sore ; 
then  dress  with   carbolic   acid  lotion, 
sulphate  of  zinc  lotion,  boracic  acid,  or 
lot.   catechu   c.    opio.     The  patient's 
strength  must  be  supported  by  a  nour- 
ishing diet,  tonics,  and  opium.  Slow, 
creeping  sores  are  best  treated  by  a 
lotion  of  tartrate  of  iron.    In  the  case 
of  chancres  complicated  with  phimosis, 
the  best  means  is  to  inject  frequently 
under  the  foreskin,  lotions  of  lead,  car- 
bolic acid,  or  nitric  acid  5j  with  aqua  O  j. 
If  necessary  the  phimosis  must  be  incised 
{vide  chap,  xxxiv.). 


For  bubo,  rest  is  here  essential,  with 
■;he  application  of  a  few  leeches,  and  then 
a  pad  of  absorbent  cotton  or  lint,  with 
a  firm  spica  bandage,  may  induce  the 
inflammation  to  subside.  If  there  be 
much  pain,  belladonna  and  glycerine 
is  of  service ;  in  some  cases  nothing 
answers  better  than  a  blister  followed 
by  the  use  of  yellow  wash  (hydrarg. 
perchlor.  and  aqua  calcis).  When  the 
bu.bo  is  indolent,  a  solution  of  iodine  3j 
in  glycerine  5j  should  be  painted  over 
it  and  the  part  firmly  strapped,  or 
nitrate  of  silver  Jss — 5j  in  water  33 
with  the  addition  of  mxx  of  strong 
nitric  acid.  Symptoms  of  suppuration 
setting  in  should  be  treated  by  incisions 
into  every  pointing  part,  and  lotio 
catechu  injected  daily.  If  fistulaj 
remain,  they  must  be  freely  opened 
and  dressed  with  lint  from  the  bottom. 
When  a  gland  occupies  the  wound  it 
should  be  removed  by  either  the  knife  or 
caustic,  and  medicated  poultices  applied. 

Virulent  bubo  is  managed  the  same 
as  a  chancre.  In  all  cases  of  bubo, 
tonics  and  a  liberal  diet  are  necessary. 
Should  haemorrhage  occur,  the  actual 
cautery  or  perchloride  or  sulphate  of 
iron  will  arrest  it. 

Syphilis   is  a  constitutional  disease 
akin  to  the  specific  fevers,  producing 
special  inflammation  in  various  tissues 
and   organs.     In   the   ordinary  form, 
which  is  acquired  by  inoculation  during 
sexual    intercourse   with   a  syphilised 
person,  the  symptoms  assume  the  fol- 
lowing course.    After  a  period  of  incu- 
bation  extending  from  one   to  seven 
weeks — the  average  being  three  or  four 
— the  point  of  inoculation  is  the  seat 
of  sharply  defined  induration,  accom- 
panied by  the  formation  of  either  :  1. 
Desquamating    papule    of    a  coppery 
colovir,  not  painful,  and  slightly  raised; 
this  is  due  to  the  exudation  depriving 
the  superficial  layers  of  nutriment,  and 
thus  causing  the  cuticle  to  peel  off.  2. 
A  superficial  ulcer  with  gently  sloping 
edges;  this  is  the  most  common  initial 
lesion  of  syphilis.  The  induration  is  thin, 
a  serous  fluid  exuding  from  the  surface  : 
when  this  is  spread  widely  it  is  called 
parchment    induration.      3.  Indolent 
ulcei-  with  a  hard  base,  usually  com- 
mencing as  a  papule,  which  subsequently 
ulcerates.    The  sore  is  rounded,  with 
well  marked  induration  both  at  tiie  base 
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and  a  little  outsido  the  margins,  the 
edges  are  sloped  oft",  the  base  is  smooth 
and  covered  by  a  dirty,  adhesive,  yellow 
discharge,  and  the  ulcer  is  elevated  above 
the  surrounding  parts.  As  an  accidental 
occurrence  an  individual  may  be  inocu- 
lated with  chancre  and  syphilis  at  the 
same  time;  then  a  "mixed  sore"  will 
result,  resembling  a  chancre  bvit  having 
an  indurated  base.  In  exceptional  cases 
there  may  be  more  than  one  sore  ;  but, 
if  so,  this  will  depend  upon  the  number 
of  places  infected  in  the  first  instance, 
and  all  the  sores  will  be  at  the  same 
stage  of  progress. 

Seat. — Most  frequently  met  with  on 
the  genital  organs,  but  is  much  more 
likely  than  a  chancre  to  appear  on  a  dis- 
tinct part,  especially  in  women,  as  female 
breast,  tongue,  lip,  cheek,  eyelid,  con- 
junctiva, ear,  palate,  chin,  gum,  nose, 
neck,  thigh,  navel,  tonsil,  margin  of  anus, 
etc.  In  medical  men  the  fingers  may  be 
inoculated  in  the  performance  of  pro- 
fessional duties.  Syphilis  may  be  com- 
municated by  kissing,  suckling,  the  use 
of  unclean  instruments,  spoons,  pipes, 
towels,  razors,  &c.  Hutchinson  has  called 
attention  to  the  fact  that  induration  may 
develope  in  the  retro-coronal  fold  exactly 
resembling  the  indolent  ulcer,  without 
any  fresh  contagion.  This  occurs  in  those 
who  have  had  syphilis,  and  usually  in  the 
site  of  the  old  one ;  this  may  happen  re- 
peatedly in  the  same  individual,  and  may 
occur  at  very  variable  periods  after  the 
first  appearance  of  the  disease,  but  com- 
monly within  five  years. 

Transmissihility. — 1.  By  contact  of 
the  specific  virus  with  an  abraded  surface 
during  sexual  connexion,  etc.  2.  By 
means  of  the  secretions  of  secondary  sy- 
philitic affections,  and  the  blood,  as  in 
suckling.  3.  Through  the  discharges 
of  co-existing  diseases  in  syphilitic  per- 
sons, as  exemplified  by  the  transmission 
of  syphilis,  by  the  pus  of  chancre,  gonor- 
hcea,  and  by  vaccination.  It  has  been 
roost  clearly  proved  that  syphilis  can  be 
conveyed  from  one  child  to  another  in 
lymph  to  all  appearances  normal,  and 
although  the  child  and  the  mother  may 
appear  healthy.  "When  a  patient  has  once 
had  syphilis  as  a  rule  he  cannot  be  again 
attacked  by  that  di.sease  ;  but  this  immu- 
nity is  not  absolute,  as  second  attacks 
now  and  then  present  themselves. 

The  symptoms  of  syphilis  are  arranged 
into  Primary,  Secondary,  and  Tertiary, 


and  although  these  three  stages  are  not 
always  distinctly  marked,  some  or  all  of 
the  symptoms  of  one  division  being  ab-  j 
sent,  or  co-existing  with  those  of  another, 
still  it  is  convenient  to  follow  this  classi- 
fication for  descriptive  puiposes. 

The  pi'imary  symptoms  embrace  the 
local  induration  and  sore  already  de- 
scribed, these  being  followed  by  painless 
swelling  and  well-marked  induration  of 
the  group  of  glands  nearest  the  initial 
lesion  ;  thus  most  commonly  appearing  in 
the  groin  as  the  most  frequent  seat  is  the 
penis.  Indolent  bubo  is  the  term  ap- 
plied to  the  enlarged  glands.  These  never 
suppurate,  and  each  gland  remains  dis- 
tinct. After  an  interval  of  from  five  to 
seven  weeks  (second  incubation)  syphilitic 
fever  arises,  accompanied  with  hyperjemic 
eruptions  (about  the  forty-fifth  day)  as 
roseola  and  erythema ;  these  are  ari-anged 
in  patches  which  are  symmetrical  on  both, 
sides,  disappear  on  pressure,  are  slightly 
raised,  characterised  by  freedom  from 
pain  or  itching,  assume  a  copper  brown 
colour  before  disappearing,  and  last  from 
two  to  three  weeks.  The  usual  seats  are 
the  front  of  abdomen,  front  of  the  chest, 
front  of  the  arms,  the  flanks,  and  along 
the  forehead.  Papules  may  be  present 
which  desquamate  giving  rise  to  a  pseudo- 
psoriasis.  In  this  stage  the  throat 
is  affected,  being  attacked  with  ca- 
tarrh, minute  ulcers,  and  papular  erup- 
tions. Occasionally  periostitis  of  several 
bones  occurs  as  a  primary  symptom, 
and  very  frequently  aching  pains  of 
joints  of  a  rheumatoid  character. 

Secondary  usually  manifest  them- 
selves in  about  the  tenth  or  twelfth 
week  after  infection,  and  last  from  twelve 
months  to  two  years.  The  eruptions 
which  are  visible  in  this  stage  are  charac- 
terised by  their  colour,  symmetry,  and 
polymorphism.  Papules  appear  at  first 
of  a  pink  hue,  then  darker,  more  ele- 
vated, and  finally  brown  and  coppery ; 
they  attack  all  parts  of  the  body,  and 
are  not  ii  ritable;  they  may  enlarge,  be- 
coming tubercles,  or  suppurate,  forming 
pustules,  which  may  spread  into  un- 
healthy ulcers.  Squamous  eruptions  are 
frequently  present,  usually  at  front  of 
the  arms  or  back  of  the  legs,  but  aUo 
on  the  palms,  and  soles  of  Ihe  feet, 
giving  rise  to  induration,  cracks,  and 
deep  fissures.  Vesicular  eruptions  are 
i-are,  but  still  are  occa,sionally  seen  in 
the  first  six  months^  presenting  the  ap- 
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pearance  of  clusbers  of  vesicles,  having 
c'dppery  stains,  or,  in  debOitated  consti- 
tutions, running  into  pustules.  Pustular 
eruptions,  yellow,  papular,  or  vesicular, 
the  pustule  having  a  brown  areola,  and 
])roducing  large,  circular  brown  crusts 
(syphilitic  ecthyma),  which,  when  de- 
tached, disclose  an  ulcerated  surface.  In 
a  word,  there  is  no  form  of  skin  disease 
w  hich  may  not  be  closely  simulated  by 
syphilis.  As  an  accompaniment  of  these 
eruptions  during  the  first  six  or  nine 
months,  it  is  a  common  event  to  en- 
counter syphilitic   fever ;   it   may  be 

I  intermittent,  resembling  ague;  continu- 
ed, simulating  typhoid ;  or  irregular, 
commencing  as  continued,  but  after- 
wards having  distinct  remissions.  Other 
secondary  symptoms  are  loss  of  hair, 
alopecia),  and  disease  of  the  nails 
(Onychia).  1.  From  papiales  forming  in 
I  lie  matrix,  destroying  the  nutrition  of 
:  he  nail,  the  base  becoming  painful  and 
red,  suppuration  ensuing,  with  unhealthy 
ulceration.  2.  Fi'om  atrophy,  the  nail 
being  brittle,  ragged,  and  notched.  3. 
The  superficial  layers  may  scale  off, 
leaving  opaque  spots.  The  fauces  and 
mouth  exhibit  ulcers  of  a  sharply-cut 
character ;  the  tongue  is  the  seat  of 
Dsoriasis,  cracks,  fissures,  and  ulcers  at 
he  sides.  The  larynx  is  attacked  by 
atarrhal  and  papular  phenomena.  As 
I  rare  event,  deafness  of  both  ears  may 
result  from  inflammatory  conditions  of 

I  the  internal  ear.  The  bones,  particularly 
the  tibia,  clavicle,  sternum,  os  frontis, 
ind  bones  of  the  forearm,  are  the  seats  of 
neuralgic  pain,  depending  on  periodical 
inflammation,  worse  at  night  (osteo- 
'  opic)  and  migratory  in  position.  Chronic 
synovitis  occasionally  displays  itself  at 
■  his  time.  Iritis  is  not  uncommon, 
haracterised  by  the  rapid  effusion 
if  lymph,  which  may  be  seen  as  yellowish 
nodules  along  the  margins  of  the  iris,  and 
I  he  absence  or  little  severity  of  pain 
md  photophobia.  One  eye  is  generally 
affected  subsequently  to  the  other,  even 
in  spite  of  appi'opriate  treatment  of  the 
tii'st.  Condylomata  and  mucous  tubercles 
are  large,  flat,  smooth  circular  elevations 
with  hard  bases,  and  dischai'ging  an  ex- 
udation of  a  highly  contagious  nature ; 
they  are  most  usually  met  with  at  the 
junction  of  the  mucous  membrane  and 
the  skin,  as  anus,  vulva,  and  mouth,  etc. 
After  the  patient  is  apparently  well  there 
is  an  intermediate  period  in  which  he  is 


liable  to  relapses.  Hutchinson  notices 
as  a  characteristic  symptom  when  pi-e^ent, 
an  erythematous  ringed  eruption  on  the 
limbs  and  trunk,  especially  visible  after 
exposure  to  heat  or  cold.  I  have  seen 
several  instances  of  this.  Other  symp- 
toms are  patches  and  sores  on  the  tongue, 
patches  on  the  scrotum,  or  a  scanty 
general  papular  ei'uption,  and  palmar 
psoriasis. 

Tertiary  appear  about  five  years  after 
infection,  and  at  this  period  the  disease 
is  not  contagious.  Rupia,  or  the  forma- 
tion of  bullae,  drying  into  brownish  green 
thick  scabs  of  a  conical  shape,  like  a 
limpet  shell.  Hutchinson  considers  this 
to  be  a  late  secondary  symptom,  and 
certainly  sometimes  it  is  so,  but  it  may 
also  be  tertiary ;  it  is  never  present  in 
hereditary  syphilis.  Serpiginous  ulcera- 
tion, healing  on  one  side  and  extending 
on  the  othei',  is  a  very  characteristic 
tertiary  phenomenon.  Tubercular  syphi- 
lides,  consisting  of  hard,  smooth,  flat 
elevated  nodules  of  a  coppery  brown 
colour,  affecting  the  skin  and  subjacent 
cellular  tissue,  and  tending  to  ulcerate, 
most  frequently  situated  in  the  face 
(syphihtic  lupus).  All  these  cutaneous 
appearances  exhibit  an  absence  of  that 
symmetrical  ariangement,  which  is  so 
common  in  the  secondary  eruptions.  In 
addition  to  these  superficial  changes,  two 
pathognomonic  processes  take  place  in 
various  deep  tissues  and  organs.  1 .  Fibroid 
induration,  or  the  formation  of  a  granula~ 
tion  tissue  and  its  conversion  into  a 
fibrous  structure  ;  in  the  liver,  causing 
peri-  and  interstitial  hepatitis  and  cir- 
rhosis; thickening  of  the  submucous  tissue 
of  the  larynx  and  trachea,  ciirhosis  of 
the  lung  (syphilitic  phthisis) ;  interstitial 
induration  of  the  fibrous  sti'oma  of  the 
testicle,  and  obliteration  of  the  glandular 
acini  (this  is  an  early  tertiary  symptom) ; 
interstitial  nephritis ;  fibrous  stricture 
of  the  rectum ;  sclerosis  of  arteries.  2. 
Gummata :  these  are  new  growths  due  to 
small  limited  inflammation.  Each  gumma 
consists  of  a  central  poi'tion  of  granular 
debris,  fatty  matter,  and  cholesterin,  and 
is  utterly  devoid  of  vessels ;  encircling 
this  is  a  fibiillated  tissue,  whilst  outside 
the  latter  is  a  highly  vascular  granula- 
tion tissue.  The  gummata  form  solid 
yellowish  white  nodules,  and  are  met  with 
in  the  skin,  subcutaneous  and  submxicous 
tissues,  muscles,  tendons,  bones,  liver, 
brain,  testicle,  kidney,  and  occasionally 
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in  the  lungs  and  breast  ;  when  situated 
in  the  mucous  tissue  the  mucous  mem- 
brane is  destroyed,  occasioning  deep, 
circuLar  ulcerations.  The  ulcers  produced 
by  these  new  formations  are  always 
characterised  by  their  round,  deep, 
punched-out  appearance,  and  are  often 
multiple.  Among  the  tertiary  symptoms 
are  caries  and  necrosis  of  the  bones  with 
the  formation  of  nodes  or  gummata  of 
the  periosteum :  endarteritis  leading  to 
aneurism  ;  choroiditis  and  retinitis  ;  and 
as  a  late  tertiary  manifestation,  enlarge- 
ment of  the  fingers  and  toes  (dactylitis), 
from  implication  of  the  connective  tissue 
and  fibrous  structures  round  the  joint, 
periostitis,  or  osteomyelitis.  Diseases 
of  the  brain  and  spinal  cord.  Cowers 
gives  as  those  of  common  occurrence  : 
"  Subacute  and  chronic  meningitis,  cere- 
bral or  spinal.  The  cerebral  form  causing 
headache,  convulsions,  mental  changes, 
paralysis  of  cranial  nerves  ;  the  spinal 
causing  pain,  spinal  and  eccentric  acute 
spasms,  weakness  in  the  limbs,  scat- 
tered ansesthesia,  and  muscular  wasting. 
Growths — -in  the  brain,  causing  headache, 
unilateral  convulsions,  paralysis,  and 
optic  neuritis  ;  in  the  cord,  causing  para- 
lysis afiecting  usually  one  limb  before 
another.  Vascular  obstruction  in  early 
adult  life,  causing  a  sudden  hemiplegia, 
often  preceded  by  premonitory  symptoms. 
Multiple  lesions,  especially,  involving  the 
cranial  nerves.  Locomotor  ataxy,  irido- 
plegia,  epileptiform  convulsions  in  adult 
life  beginning  locally. 

Occasionally  due  to  Syphilis. — Chronic 
myelitis,  muscular  atrophy,  sclerosis  of 
cerebral  convokttions ;  subacute  mania, 
the  irregular  form  of  general  paralysis 
of  the  insane ;  neuralgia. 

Rarely  due  to  Syphilis. — Acute  menin- 
gitis and  myelitis,  glosso-laryngeal  para- 
lysis ;  cerebral  hiemori'hage ;  chronic 
hydrocephalus,  local  muscular  spasm. 

Sequelae. — Various  degenerations  of 
organs,  as  the  kidney,  liver,  biviin,  etc., 
from  waxy,  lardaceous,  or  albuminoid 
degeneration. 

Treatment. — General.  Mercury  is  the 
most  reliable  drug  in  the  primary  and 
secondary  stages  of  the  disease  :  it  may 
be  administered  by  the  mouth,  by  vapour 
bath,  inunction,  or  subcutaneous  in- 
jection. By  the  mouth :  Pil  hydrarg.  co. 
in  doses  of  gr.  ij  to  iij,  combined  with 
\  gr.  of  opium,  three  times  a  day  at 
first  and  afterwards  twice ;  grey  powder, 
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gr.  j,  with  Dover's  powder,  gr.  ij ;  calo- 
mel, gr.  ss  to  j ;  bicyanide  of  mercury, 
gr.  -jJj^th  in  pill ;  and,  perhaps,  best  of  all, 
perchloride  of  mercury,  in  one  of  the 
following  forms,  viz.  : — 

p.  Liquor  of  Van  Sweiten,  composed  of 
hydrag.  perchlor.  1  part 
Aqua  900  parts 
Alcohol  100  parts 

Dose,  Jss  in  water. 
Or, 

R  Hydrarg.  perchlor.  gr.  ij 
Tr.  ferri  perchlor.  3] 
Aq.  ad.  3iv  M. 

Dose,  33  in  water. 
Or, 

R  Liq.  hydrarg.  perchlor. 
Pot.  iod.  38S 
Sp.  ammon.  arom.  gss 
Aq.  ad.  gviij 

Dose,  gj  in  water. 

In  scaly  affections  the  hydrarg.  iod  id. 
rubrum  gr.  to  \  in  pill  is  useful,  but 
in  my  opinion  is  better  given  as  in  the 
preceding  prescription.  By  inunction  : 
In  weak  patients,  this  is  a  good  method, 
the  ung.  hydrarg.  being  rubbed  into 
different  places  at  each  application.  The 
most  suitable  places  are  the  sides  of  the 
chest  and  abdomen,  inner  sides  of  the 
thigh  or  arm.  The  patient  stands  in 
front  of  a  fire  whilst  the  inunction  is 
taking  place,  the  best  time  being  at 
night ;  he  then  puts  on  a  flannel  dress- 
ing gown  and  goes  to  bed ;  the  oint- 
ment is  washed  off  in  the  morning. 
By  subcutaneous  injection  is  of  gi-eat 
service,  if  it  be  desii-ed  to  banish  the 
symptoms  promptly ;  for  instance,  when 
the  face  is  affected,  as  the  system  is  very 
quickly  influenced  by  the  drug  when 
thus  administered,  the  following  formulae 
are  serviceable : — 

R  Hydrarg.  iodid.  rubrum.  gr.  iv 

Sodii  iodid.  q.s. 

Aq.  destill.  in  256.  M. 

The  needle  must  be  washed  after  the 
requisite  dose  is  drawn  into  the  syringe 
to  prevent  the  mercury  irritating  the 
skin.  The  usual  dose  is  tnx  to  xij, 
injected  into  the  substance  of  the  muscles 
in  the  upper  part  of  the  nates,  loins,  or 
infra-scivpular  regions. 

R  Hj'drarp.  jierchlor.  gr.  xl 
Glycerine  5.1 
Aq.  destill.  5vj.  M. 
Dose,  rt\_  xij  for  one  injection. 

Mercurial  vapour  baths  are  excellent 
if  the  skin  be  much  affected,  calomel 
being  usually  employed  for  this  purpose. 

The  constant  rule  in  treating  cases  of 
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syphilis  by  mercury  is  "  small  doses  for 
,1  long  period."  The  drug  should  be 
given  for  a  period  of  at  least  a  year 
after  infection,  the  course  being  stopped 
from  time  to  time  for  a  week  or  so,  and 
then  renewed.  The  mercurial  treatment 
should  not  be  discontinued  until  three 
months  have  elapsed  since  the  disappear- 
ance of  the  last  symptom,  however  long 
after  the  infection  that  may  be.  Mer- 
cury should  only  be  given  where  the 
patient  is  well  nouiished,  in  fair  health, 
and  pretty  strong  :  whilst  under  its 
influence  all  stimulants,  cold,  over-exer- 
tion, sexual  intei'course,  and  sources  of 
irritation  should  be  avoided.  If  con- 
tinued too  long,  or  in  too  large  doses,  or 
sometimes  due  to  peculiarity  on  the 
part  of  the  patient,  symptoms  of  poison- 
ing may  arise ;  the  gums  swell,  become 
tender  and  spongy,  bleeding  easily,  with 
a  red  line  at  junction  with  teeth, 
sloughing  and  exfoliation  of  bone  may 
result,  the  tongue  is  swollen  and  the 
parotid  gland,  whilst  aphthous  ulcers 
form  on  the  cheeks,  gums,  etc.  The 
breath  is  fetid,  there  will  be  a  metallic 
taste  in  the  mouth  in  the  morning,  and 
the  saliva  will  be  enormously  increased. 
At  the  first  sign  of  salivation  and  affec- 
tion of  the  gums,  the  di'ug  must  be 
suspended,  the  mouth  washed  out  with 
chlorate  of  potash  gargle  ;  purgatives, 
colocynth  and  sulphate  of  magnesia, 
administered,  and  leeches  applied  if  the 
tongue  or  salivary  glands  are  much 
swollen.  If  there  be  much  salivation, 
hypodermic  injection  of  sulphate  of 
atropia  is  of  service  :  should  the  gums 
be  spongy  and  the  teeth  loosened, 

9,  Acid,  nitric,  dil.  3iv 

Aq.  §ij.  Misce. 
Dose  3]  in  water  every  four  bours. 

A  rapid  loss  of  weight  is  a  sign  mer- 
cury is  disagreeing,  and  the  dose  must  be 
decreased.  The  administration  of  mer- 
cury should  always  be  followed  or  com- 
bined with  tonics.  The  diet  must  be  good 
and  nutritious,  and  flannels ai'e  necessary. 
]  n  the  tertiary  stage,  iodide  of  potassium 
is  of  cardinal  importance  ;  it  should  be 
given  after  meals  in  gr.  v  to  x  doses 
to  begin  with,  and  gradually  increased 
to  gr.  XXX  to  xl,  or  even  more  ;  it  should 
be  combined  with  ammonia  or  bromide  of 
potassium,  and  freely  diluted  with  water, 
or  Vichy  water,  to  lessen  the  chances  of 
iodism.  The  symptoms  of  this  occui-- 
rence   are   coryza,   frontal  headache, 


running  from  the  eyes  and  nose,  acne, 
etc. ;  these  will  disappear  on  discon- 
tinuing the  drug.  If  the  iodide  of 
potassium  cannot  be  borne,  that  of 
sodium  or  ammonium  should  be  tried  : 
a  good  plan  is  to  give  the  three  together, 
with  sp.  ammon.  arom.  and  tr.  bella- 
donn.  Iron  and  cod  liver  oil  are  often 
necessary  as — 

p,  Potass,  iodid.  5v 
Vin.  ferr.  giv.  Misce. 

Dose  3]  t.d.s.  , 

Donovan's  solution  is  effective  in  scaly 
diseases.  In  obstinate  tertiary  affections 
iodoform  in  pill,  gr.  j  to  iij  is  useful,  or 
tr.  of  iodine  mx  in  starch  watei',  oi* 
subcvitaneous  injections  of  iodoform  (io- 
doform, 1  part;  sulphuric  ether,  5  parts; 
and  olive  oil,  5  parts).  If  iodide  of  pot- 
assium does  not  remove  the  symptoms, 
it  must  be  combined  with  mercury,  as 
in  "Sirop  Gibert,"  composed  of— 

Hydrarg.  biniodidi  gr.  j 
Potass,  iodid.  3] 
Aq.  ad. 

Filter  through  paper  and  add 
Syrup,  simplicis  Jv.  Misce. 
Dose  3SS. 

Another  good  prescription  is — 

^  Hydrarg.  perchlor.  gr.  j 
Potass  iodid.  gi\  xviij 
Tr.  iodid.  co.  nivj 
Aq.  ad.  *j. 

Dose  53  to  3ij. 

Local.  Black  or  yellow  wash  to  the 
sore  if  there  be  one;  if  not,  oleate  of 
mercury  (5  per  cent)  to  the  induration. 
If  suppurating,  iodoform  in  powder  or 
as  an  ointment  with  vaseline ;  should 
phagedena  set  in,  cauterise  it  with  one 
of  caustics  mentioned  when  speaking  of 
chancre,  then  treat  by  immersion  in 
warm  bath  {vide  Chancre).  For  skin 
rashes,  the  mercurial  vapour  bath  if 
possible,  otherwise  oleate  of  mercury 
diluted  with  vaseline.  Should  alopecia 
be  present,  bi-chloride  of  mei'cury, 
glycerine  and  tannin,  form  a  good 
lotion ;  or  glycerine,  oil,  and  tr.  can- 
tharides  in  equal  parts  ;  or  tannic  acid 
gr.  vj,  sulphate  of  copper  gr.  ss,  in  sp. 
tenuior  33.  Mucous  patches  should  be 
painted  over  with  a  solution  of  nitrate 
of  mercury,  or  dusted  with  a  powder  of 
calomel  and  oxide  of  zinc.  Ulcers  in 
the  mouth  should  bo  touched  with 
nitrate  of  silver,  and  perchloride  of  mer- 
cury solution  used  to  gargle  the  throat. 
Richardson   recommends   in  obstinate 
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syphilitic  ulceration  of  the  fauces,  a 
spray  composed  of 

Sodium  iodide  Jss 
Tincture  of  myrrh  gj 
Rectified  spirit  Jij 
Distilled  water  ^vj. 

For  the  nose  the  douche  should  be  used 
frequently  with  Oondy's  fluid  or  tr.  iodi. 
much  diluted,  and  ulcers  treated  with  ung. 
hyd.  oxid.  rub.  or  bougies  of  iodoform 
and  gelatine.  If  the  larynx  be  affected, 
inhalations  of  iodine,  benzoin  or  creasote, 
as  tincture  of  iodine  nixl,  hot  water  10 
oz.,  or  comp.  tincture  of  benzoin  5j  to 
20  oz.  of  water,  at  150°  Fahr.,  or  crea- 
sote half  oz.,  light  cai'bonate  of  mag- 
nesia 90  grs.,  water  to  3  ozs.,  mix.  5j  in 
a  pint  of  water  at  150°  Fahr.  for  each 
inhalation.  For  periostitis,  blisters  and 
spirit  lotions,  or  lin.  iodi.,  and  if  suppur- 
ation ensue,  poultices  and  incisions ; 
dress  resulting  wound  with  iodoform  :  in 
these  cases  large  doses  of  iodide  of  pot- 
ash internally  are  imperative.  In  iritis, 
solution  of  atropia,  mercury,  blisters 
di-essed  with  mercurial  ointment,  and 
leeches.  Opium  to  relieve  pain.  Large 
doses  of  pot.  iod.  soon  cause  absorption  of 
a  gumma.  It  has  been  well  observed  that 
in  doubtful  or  diiiicult  cases  of  any  dis- 
ease it  is  well  to  try  the  effect  of  iodide  of 
potassium,  as  ma,nj  of  these  are  syphilitic. 
In  all  woin  out  and  debilitated  cases  give 
opium  ;  the  effect  is  often  wonderful. 

Hereditary  Syphilis  is  that  acquired 
by  the  foetus  from  either  parent.  1 .  The 
father  may  be  suffering  from  syphilis, 
and  may  communicate  it  to  the  child 
ab  initio  by  means  of  the  semen,  with  or 
without  infecting  the  mother.  2.  In  a 
like  manner,  the  mother  being  syphilitic 
the  ovum  may  be  tainted.  3.  During 
pregnancy,  the  mother  becoming  affected 
the  child  may  contract  the  disease 
through  the  agency  of  the  placental  cir- 
culation, the  blood  being  contaminated. 
4.  Conversely,  the  child  if  syphilitic 
always  gives  the  disease  to  the  mother. 

Symptoms. — Syphilitic  disease  fre- 
quently occasions  abortion  ;  ljut  should 
the  pregnancy  proceed  to  the  full  time, 
the  child  is  born  to  all  appearances 
healthy,  and  it  is  not  for  about  three 
weeks  to  a  month  that  symptoms  mani- 
fest themselves.  The  child  at  this  period 
constantly  cries,  is  feverish,  wai^tes,  and 
obtains  the  appearance  of  a  little  old 
man;  his  skin  is  wrinkled,  hangs  in 
loose  folds,  and  assumes  a  muddy  hue. 
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It  becomes  erythematous,  of  a  dull  red 
colour,    and   cracks,  forming  bleeding 
fissures  around  the  nose,  mouth,  anus, 
scrotum,  and  vulva.    The  hair,  eyebrows, 
and  lashes  fall  off,  and  the  mucous  mem- 
branes are  affected  by  ulceration.  The 
child's  voice  presents  a  metallic  cracked 
sound,  from  his  nose  being  the  seat  o^ 
inflammation    and   ulceration   of  the 
mucous  membrane,  and  he  makes  a  very 
characteristic    snuffling    noise    as  he 
breathes,  owing  to  thickening  of  the 
mucous  membrane  and  collection  of  hard 
mucus ;  mothers  frequently  bring  their 
children  to  the  surgeon  on  this  account, 
saying  that  they  are  affected  with  the 
snuffles.      Condylomata     are  common 
round    the   anus.     The    eruption  in 
cachectic  subjects  may  take  on  a  pustular 
appearance,  progi-essing  into  ulceration, 
or  bullae  may  form  at  birth  or  within  a 
week  or  ten  days,  on  the  hands  and  feet 
(pemphigus) ;  the  skin  peels  off,  and  this 
is  followed  by  marasmus,  and  usually  the 
death  of  the  patient.     Onychia  may 
appear.    Later  on  the  permanent  teeth 
become  implicated,  being  small,  of  a  bad 
colour,  with  the  base  larger  than  the 
cutting  edge  (pegged),  and  the  edges  of 
the  central  incisors  marked  by  a  vertical 
notch  (Hutchinson's  teeth).  Deafness 
of  both  ears,  due  to  chronic  inflammation 
of  the  middle  ear  and  thickening  of  the 
membrana  tympani.   Hutchinson  writes, 
"If  a  child  or  young  person,  without 
either    earache   or  otorrhoea,  becomes 
quickly  and  completely  deaf,  it  is  almost 
certainly  syphilitic."    Caries  and  necrosis 
sometimes  occur.    Fibroid  enlargement 
and  gummata  of  the  spleen,  liver,  etc. 
Enlargement  of  the  testicle  from  two  to 
fifteen  months  may  be  met  with.  Affec- 
tions of  the  eye  are  common.  Iritis, 
kerato-  iritis,  choroiditis  and  retinitis 
(q.v.).    Interstitial  corneitis  or  keratitis 
is  pathognomonic  of  syphilis.  It  occurs 
from  five  to  eighteen,  the  cornea  becomes 
covered  with  minute  spots  of  opacity, 
causing  it  to  look  like  ground  glass. 
The  deposit  begins  centrally  and  the 
second  eye  becomes  affected  from  one  to 
three  months  after  the  first.    The  dura- 
tion is  from  twelve  to  eighteen  months. 
It  is   often   accompanied   by  chi'onic 
synovitis  (vide  chap,  xliii.). 

The  osseous  .s)'stem,  next  to  the  cutane- 
ous structures,  is  most  frequently  affected 
by  hereditary  syphilis.  The  bones  mo.st 
often  invaded  are  the  long  bones,  as  the 
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tibia  and  humerus,  then    the  cranial 
hones,  ribs,  scapula,  and  ileum.    In  the 
long  bones  the  periosteum  may  be  pri- 
marily attacked  (Periosteogenesis),  or 
the  ossifying  line  of   cartilage  (osteo- 
chondritis).   Periosteogenesis  is  divided 
I  )y  Parrot  into  the  osteoid,  and  rachitic 
i)r  spongeoid  forms.    The  osteoid  form 
consists  in  a  bony  swelling  from  one- 
tenth  to  three-quarters  of  an  inch  in 
t  liickness,placed  underneath  the  thickened 
l)eriosteum.    The  spongeoid  or  I'achitic 
variety  occurs  at  five  or  six  months,  and 
manifests  itself  as  a  bony  growth  with 
a  fibroid  structui'e,  more  vascular  tiian 
normal  bone,  a,nd  containing  but  little 
marrow  J  at  the  same  time  the  shaft 
undergoes   rarefying    ostitis,   and  the 
epiphyses  are   enlarged   in  a  manner 
analogous  to  rickets.    In  osteochondritis 
changes  also  occur  similar  to  I'ickets,  and 
in  addition  gelatiniform  atrophy.  There 
is  dilficulty  in  motion  and  limited  control 
over  the  limbs  often  accompanied  with 
much  pain.    On  careful  palpation  the 
osteophytes  can  be  detected. 

Treatment. — The  mother  should  suckle 
the  child  if  possible,  if  not,  it  must  be 
brought  up  by  hand, — as  a  wet  nurse 
might  be  infected.  Mercury  must  be 
given  either  by  hydrarg.  c.  creta  gr.  j 
twice  a  day,  or  by  mercurial  ointment 
spread  on  flannel  and  stitched  round  the  I 
waist  or  thigh,  or  the  ointment  may  be 
rubbed  in  the  soles  of  the  feet.  Ood- 
liver  oil,  syr.  ferr.  phosph.  co.  or  syr. 


ferr.  iod.  may  be  administered  after- 
wards, when  all  the  symptoms  have  dis- 
appeared, with  small  doses  of  iodide  of 
potassium.  For  the  treatment  of  the 
eye  aflections  the  reader  is  refei-red  to 
chap,  xliii.  If  the  mother  be  known 
to  be  syphilitic,  she  should  have  a  course 
of  mei^cury  by  inunction  during  pregnancy, 
and  if  whilst  suckling  a  child  symptoms 
of  hereditaiy  syphilis  appear  in  it,  the 
mother  should  also  take  mercury. 

Diet. — In  addition  to  the  breast,  the 
child  should  have  twice  a  day  a  bottle  of 
peptonised  cow's,  ass's  or  goat's  milk 
diluted  with  veal  or  chicken  broth.  If 
brought  up  by  hand,  the  milk  should 
always  be  peptonised,  Fairchild's  pep- 
tonising  powders  being  veiy  eflicacious 
and  easily  manipulated ;  where  these 
cannot  be  procured,  lime  water  should  be 
added  to  the  milk.  In  vomiting  and 
emaciation,  ci'eam  and  lime  water  is 
sometimes  retained,  and  brandy  well 
diluted  is  useful.  I  have  found  of 
immense  service  fresh  arterial  blood 
from  the  heart  of  the  bullock,  mixed  with 
milk,  as  recommended  by  Abrath.  The 
blood  in  a  small  earthen  pot  is  placed 
in  a  saucepan  of  warm  water,  and  stirred 
until  it  becomes  fluid,  when  it  is  mixed 
with  the  milk,  and  a  teaspoonful  of 
saccharum  lactis  added.  Two  tablespoon- 
fuls  of  blood  to  a  bottle  of  milk  is 
sufiicient.  In  older  children  raw  rump 
steak  pounded  up  is  of  use. 


CHAPTER  IX. 

TUMOURS. 


A  TUMOUR  is  a  new  formation  in  some 
I  tissue  or  organ  of  the  body,  depending  on 
•  excess  of,  or  deviation  from,  the  normal 
1  nutrition  of  the  part,  and  not  resulting 
I  from  inflammation  only.    Tumours  are 
( divided  into  "mahgnant"  and"non-malig- 
I  nant,"  the  latter  being  also  termed  "harm- 
1  less,"  or  "  benign ;  "  another  division  is 
according  to  whether  they  resemble  the 
tissue  from  which  they  spring,  in  this 
'  case  being  called  homoplastic ;  or  differ 
from    it,  heteroplastic.     A  malignant 
tumour  is  characterised  by  ;  1 .  Invasion 
and   infiltration    of    the  surrounding 
issues;  2.  Rapid  growth;  3.  Implica- 


tion of  adjacent  lymphatics;  4.  Occur- 
rence of  similar  growths  in  internal 
organs;  5.  Constitutional  cachexia;  6. 
Recurrence  after  removal. 

Tumours  of  the  Connective  Tissue 
Type. — These  embrace  Sarcoma,  Fi- 
broma, Myxoma,  Lipoma,  Enchonch-oma, 
Osteoma,  Lymphoma. 

Sarcomata. — Billroth  defines  a  sarcoma 
as  a  tumour  consisting  of  tissue  belong- 
ing to  the  developmental  series  of  con- 
nective tissue  substances,  which,  as  a 
rule,  does  not  go  on  to  the  formation  of  a 
perfect  tissue,  but  to  peculi.ar  degenera- 
tion of  the  developmental  forms.  This 


38  SPECIFIC 

group  contains  tumours  composed  of 
cells  of  vai'ious  shapes,  a  sparse  inter- 
cellular substance  more  or  less  fibril! ated, 
and  numerous  blood  vessels  with  their 
walls  in  contact  with  the  cells.  Their 
seat  is  the  connective  tissue,  the  sub- 
cutaneous, submucous,  and  subserous 
tissues,  fascia3,  peiiosteum,  medidlaiy 
tissue  of  bone,  and  the  connective  tissue 
of  organs.  They  iisually  extend  by  a 
periphei'al,  but  occasionally  by  a  central 
growth,  and  are  liable  to  undergo 
secondary  changes,  as  fatty  degeneration, 
softening,  caseation,  pigmentation,  calci- 
fication, ossification,  chondrification, 
mucoid  degeneration,  and  the  formation 
of  cysts.  Sarcomata  are  classed  into  : 
1.  Spindle-celled;  2.  Round -celled ;  3. 
Myeloid  or  giant-celled  ;  4.  Mixed-celled. 

Spindle-celled  Sarcomata  are  of  two 
kinds,  the  large  and  small  celled.  They 
consist  of  spindle-shaped,  oat-shaped,  or 
fusiform  cells,  each  containing  an  oval 
nucleus  with  nucleoli ;  the  cells  are 
arranged  in  parallel  bundles,  and  in 
addition  there  is  a  very  sparse  inter- 
cellular substance.  They  grow  from 
the  periosteum,  fasciae,  connective  tissue, 
muscles,  skin,  testicle,  eye,  nerves,  bone, 
and  breast,  and  are  usually  encapsuled 
at  first ;  their  mode  of  growth  is  peri- 
pheral. They  are  of  firm  consistence 
and  fibrillated  appearance  on  section. 

Melanotic  Sarcomata  are  merely  a 
variety  of  the  preceding,  in  which  some 
or  all  of  the  cells  are  filled  with  dusky 
pigment  granules.  Their  most  common 
situations  are  the  choroid  coat  of  the 
eye,  the  skin,  and  subcutaneous  cellular 
tissue;  they  are  frequently  multiple 
and  excessively  prone  to  give  rise  to 
secondary  tumours  in  the  liver,  spleen, 
kidney,  etc.,  the  secondai-y  growths 
being  themselves  generally  of  a  pig- 
mented character. 

Ossifying  Sarcoma  is  another  form 
of  the  spindle-celled  group,  occuriing 
in  connexion  with  the  periosteum  or 
medulla  of  bone,  in  which  portions  of 
the  tumour  are  infiltrated  with  cal- 
careous matter  converted  into  true 
bone. 

Round-celled  Sarcomata  may  also  be 
large  or  small  celled.  They  are  com- 
posed of  round  cells  containing  a 
nucleus  and  bright  nucleoli,  and  a  soft, 
granular,  intercellular  substance.  They 
are  of  a  soft  brain-like  consistence,  yield 
a  juice  on  scraping,  are  very  rich  in 
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vascular  supply,  of  a  pinkish  or  yellowish 
grey  colour,  and  often  contain  cysts. 
The  seats  are  the  skin,  subcutaneous 
cellular  tiasue,  periosteum,  antrum, 
fasciae,  and  the  connective  tissue  of 
organs,  as  testicle,  lymphatic  glands, 
tonsil,  etc.  Their  gi-owth  is  peripheral, 
and  there  is  great  liability  foi-  the 
secondary  affection  of  the  lymphatic 
glands  and  internal  organs ;  when 
occurring  in  connection  with  glands, 
bones,  and  subcutaneous  tissue,  they  are 
not  uncommonly  multiple. 

Myeloid  Sarcoma  or  Giant-celled  Sar- 
coma consists  of  myeloid  cells  similar  to 
those  met  with  in  the  foetal  marrow, 
and  composed  of  large  masses  of  proto- 
plasm, often  branched,  and  containing 
several  large  round  or  oval  nuclei  with 
nucleoli ;  in  addition  there  are  spindle 
cells,  some  round  cells  and  a  very  scanty 
intercellular  substance. 

Seat. — It  generally  occurs  in  con- 
nexion with  bones,  the  ends  of  the  long 
bones,  chiefly  the  head  of  the  tibia,  and 
lower  end  of  the  femur,  radius,  and 
ulna,  and  about  the  jaw,  constituting 
epulis.  When  endosteal  in  formation, 
the  bone  is  thinned  and  expanded  over 
the  tumour,  occasioning  on  palpation  the 
so-called  "  egg-shell  crackling."  Its 
consistence  is  firm  and  gi'owth  slow  :  on 
section  it  presents  a  glistening  reddish 
brown  or  yellow  appearance,  mottled 
%vith  pinkish  or  brown  patches.  It  is 
usually  met  with  before  or  about  middle 
life,  and  is  encapsuled. 

Mixed-celled  Sarcomata  occur  in  many 
of  the  parts  where  sarcomata  are  met 
with,  but  most  commonly  in  connexion 
with  bones.  The  cells  are  of  varjnng 
shape,  some  spindle,  some  round,  and 
some  myeloid,  and  of  all  sorts  of  sizes. 
The  mixed-celled  tumours  are,  as  a  rule, 
very  malignant,  and  secondarilj'  most 
often  affect  the  lungs. 

Cluiracters. — The  sarcomata  occur 
before  the  middle  of  life,  in  connexion 
with  growing  or  developing  organs  or 
tissues,  and  rank  in  malignancj'  next  to 
cancers.  They  spread  by  infiltrating 
the  surrounding  tissues.  This  circum- 
stance should  be  considei-ed  in  their 
removal,  or  they  will  be  likely  to  recur. 
The  round-celled  variety  is  the  most 
malignant,  the  myeloid  the  least  so  ;  but 
all  these  growths  differ  widely  in  this 
respect,  some  being  almost  benign,  others 
excelling  the  carciuomata  in  malignancy. 
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They  do  not  so  often  affect  the  lymphatic 
glands  as  cancei-s,  but  this  will  much 
depend  on  theii-  sittxation ;  for  instance, 
sarcomata  of  the  testis,  tonsil,  and 
mediastinum  invariably  occasion  glandu- 
lar infection.  They  spread  to  internal 
organs  by  means  of  their  cellular  ele- 
ments being  conveyed  in  the  blood, 
which  the  thinness  of  the  walls  of  their 
numerous  vessels  greatly  a,ssists.  The 
organ  most  often  attacked  is  the  lung. 
It  must  be  remembered  that  innocent 
tumours  sometimes  change  into  sarco- 
mata, or  a  growth  may  be  partly  sarco- 
matous and  partly  benign. 

Treatment. —  Extirpation  by  the  knife, 
or  amputation,  if  a  bone  be  affected.  In- 
ternally, iodide  of  potassium. 

Fibroma,  or  Fibrous  Tumour,  consists 
of  connective  tissue  resembling  that 
normally  met  with  in  the  body.  It  is 
chiefly  made  up  of  nucleated  fibres,  in 
interlaced  bundles,  or  arranged  con- 
centrically around  the  blood  vessels, 
together  with  a  few  branched  con- 
nective tissue  corpuscles  with  an  oval 
nucleus.  The  consistence  of  these 
tumours  varies,  and  so  they  are  divided 
into  soft  and  hard,  to  which  may  be 
added  fibrous  polypi.  The  soft  forms 
contain  mucous  tissue.  The  vascvilar 
supply  is  poor. 

Seat. — Of  soft  fibromata — the  skin 
and  subcutaneous  tissue,  forming  diffuse 
fibromata  and  wens  ;  they  have  no  cap- 
sule. 

Of  hard  fibromata  —  Fascije,  bones, 
periosteum,  neurilemma,  testes,  mammfe, 
parotid  region,  and  uterus.  Fibrous 
epulis  of  the  jaw  is  a  common  example 
of  this  kind  of  ttimour.  Of  fibrous 
polypi — The  nasal  sinuses,  antrum,  and 
pharynx ;  mucous  surfaces,  as  vagina, 
uterus,  stomach,  and  intestines ;  and  the 
skin,  constituting  moUuscum  fibrosum  ; 
in  latter  case  they  are  usually  mul- 
tiple. 

Fibromata,  when  first  formed,  are 
composed  of  a  granulation  tissue,  which 
gradually  becomes  developed  into  con- 
nective tissue  of  varying  consistence. 
They  are  subject  to  calcification,  mucoid 
degeneration,  and  ulceration.  In  form 
they  are  usually  spherical,  and  on  section 
present  a  white,  glistening,  fibrous  struc- 
ture ;  the  firm  variety  is  hard  and  creak- 
ing to  the  knife,  whilst  the  soft  resemble 
mucous  tumours.  Tliey  are  almost  in- 
variably single,  except  when  occurring 


in  connexion  with  the  cutis,  uterus,  or 
neurilemma  ;  are  harmless,  not  recuiTing 
after  removal,  and  slow  in  their  growth. 

Treatment  consists  in  extirpation  by 
the  knife,  etc. 

Myxoma,  Mucous,  or  Gelatinous  Tum- 
our consists  of  delicate,  branched,  anas- 
tomosing cells,  each  containing  a  single 
nucleus ;  and  also  some  fusiform,  oval,  or 
spherical  cells,  together  with  an  abun- 
dant soft,  viscid,  gelatinous,  inter- 
cellular substance,  which  yields  mucin 
on  boiling.  The  blood  vessels  are  few, 
and  have  distinct  walls,  but  easily 
rupture. 

Seat. — Adipose  tissue,  either  subcuta- 
neous, submucous,  or  intermuscular ; 
medulla  of  bone;  connective  tissue  of 
organs,  as  brain,  spinal  cord,  salivary 
glands,  vulva,  placenta,  and  breast ;  the 
neurilemma;  and  they  are  frequently 
met  with  forming  the  mucous  polypi  of 
the  nose.  They  are  encapsuled,  increase 
but  slowly  in  size,  are  liable  to  hjemor- 
rhage,  forming  cysts,  and  to  mucoid  or 
fatty  degenei'ation  of  their  cells.  In  con- 
sistence they  are  soft,  semi-translucent, 
and  gelatinous;  their  colour  is  grey  or 
pink ;  on  section  the  sui'face  gives  off  a 
mucilaginous  fluid.  They  present  them- 
selves chiefly  in  adult  life,  are,  as  a  rule, 
harmless,  not  recurring  after  removal, 
but,  if  unmixed  with  other  tissues,  are 
as  malignant  as  the  sarcomata. 

Treatment. — Extirpation  by  the  knife, 
or,  for  polypi,  by  ligature,  forceps, 
ecraseur,  etc. 

Lipoma,  or  Fatty  Tumour,  consists  of 
round  or  polygonal  cells  containing  oil 
or  fat  globules,  together  with  connective 
tissue  dividing  the  tumour  into  lobules, 
forming  a  capsule  and  containing  the 
blood  vessels ;  occasionally  there  is  no 
capsule  (diffuse  lipoma). 

Seats. — The  connective  tissue,  espe- 
cially the  subcutaneous,  intermuscular, 
subserous,  subsynovial,  and  submucous  ; 
also  in  internal  organs.  It  is  liable  to 
occur  in  parts  exposed  to  pressure,  as  the 
lower  part  of  the  neck,  shoulders,  and 
arms,  from  the  braces  in  men  or  the 
stays  in  women ;  but  the  tumour  may 
shift  in  position.  It  is  most  common 
from  thirty  to  fifty,  and  is  occasionally 
hereditary.  It  may  undergo  calcification, 
mucoid  degeneration,  or  become  inflamed 
and  suppurate ;  on  section  it  presents 
the  appearance  of  adipose  tissue.  One 
or  many  may  exist ;  it  is  painless,  slow 
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in  gi'owth,  bat  may  reach  a  large  size ; 
lobed  and  circumscribed  in  outline,  freely 
movable,  semi-fluctuating,  and  often  has 
the  surface  dimpled ;  as  a  rule  the 
growth  is  perfect!)'  harmless.  Women 
seem  more  liable  to  the  affection  than  men. 

Treatment. — Make  an  incision  in  the 
middle  of  the  tumour  in  the  direction  of 
the  muscular  fibres,  and  turn  it  out  of 
its  capsule  by  putting  the  fingers  under 
the  lobules.  In  difiuse  lipoma  give 
liquor  potasste  (mx  t.  d.  s.)  for  a  long 
pei'iod ;  no  opei-ation  is  to  be  recom- 
mended. 

Chondrovia,  Enchondroma,  or  Cartila- 
ginous Tumour,  resembles  cartilage,  and 
consists  of  round,  oval,  spindle-shaped, 
or  branched  cells,  containing  one  or 
more  nuclei ;  an  intercellular  substance, 
hyaline,  granular,  fibrous,  or  mucoid; 
and  thirdly,  fibrous  tissue,  dividing  it 
into  lobules,  containing  the  blood  vessels, 
and  forming  the  capsule. 

Seats. — Bone,  connective  tissue,  and 
rarely  cartilage,  when  it  is  termed  an 
enchondrosis.  1.  The  fingers  and  the 
toes  are  favourite  situations.  2.  Ends  of 
the  long  bones,  pelvis,  scapula,  and  jaw 
bones,  particularly  the  upper.  3.  Soft 
parts,  as  the  parotid,  testis,  mamma, 
submaxillary,  sublingual,  and  lachrymal 
glands,  and  the  lungs.  The  consistence 
is  softer  than  true  cartUage,  and  in  some 
varieties  gelatinous.  It  is  usually  single, 
unless  occurring  in  the  fingers  and  toes, 
where  multiplicity  is  very  common.  The 
tumour  is  recognised  by  its  hardness, 
slow  and  painless  growth,  rovind  or 
nodular  siu-face,  and  its  elasticity ;  the 
hard  chondromata  yield  chondrin,  the 
soft  ones  mucin.  Changes  which  may 
ensue  are  calcification,  ossification,  fatty 
and  mucoid  degeneration,  and  ulceration. 
Various  varieties  are  met  with  depend- 
ing on  the  tumour  assuming  the  type  of 
hyaline,  fibrous,  or  mucoid  cartilage ; 
another  form  is  ossifying  chondi'oma, 
consisting  of  imperfectly  ossified  bone 
and  some  cartilage ;  it  is  commonly 
situated  under  the  periosteum.  The 
favourite  time  for  the  appearance  of 
this  growth  is  in  chUdliood  or  youth, 
and,  as  a  rule,  it  is  perfectly  harmless, 
but  in  some  cases  associated  with  sar- 
coma, particularly  if  occurring  in  the 
soft  parts. 

Treatment. — Excision  of  the  tumour, 
when  possible,  or  amputation  of  the 
affected  part. 


Osteoma,  or  Bony  Tumour,  resembles 
bone  in  structure.  Three  kinds  are  met 
with.  1.  Ivory,  occurs  in  tlie  skull,  is 
composed  of  dense  osseous  tissue,  with 
concentric  lamella;  pai'allel  to  the  sui'- 
face,  no  cancellous  structure,  and  small 
blood  vessels ;  on  section  it  presents  a 
granular  appeai-ance,  like  ivory  :  it  is 
most  commonly  found  on  the  scapula, 
flat  bones  of  the  skull,  and  the  lower 
jaw.  2.  The  compact,  resembling  the 
compact  tissue  of  bones ;  this  chiefly 
affects  the  flat  bones  and  the  jaws. 
3.  Spongy  or  cancellous,  similar  to  the 
cancellated  .structure  of  bones,  having 
an  external  layer  of  compact  bone 
covered  by  hyaline  cartilage  and  perios- 
teum :  it  grows  usually  from  the  long 
bones  at  the  junction  of  the  epiphysis 
with  diaphysis ;  more  especially  the 
femur,  tibia,  and  humerus.  Cancellous 
osteoma  occiu's  during  youth,  but  the 
compact  are  met  with  in  adults  between 
thirty  and  forty  years  of  age. 

Seats  are  the  bones  and  periosteum : 
the  bones  most  frequently  aflected  are 
the  femur,  tibia,  upper  and  lower  jaws, 
orbit,  humerus,  the  distal  jihalanx  of 
the  great  toe,  scapula,  bones  of  the 
cranium,  and  the  vertebrai ;  occasionally 
in  the  interior  of  the  brain,  the  eye, 
lungs,  and  the  testicle.  It  Ls  recognised 
by  the  situation,  hardness,  fixity,  and 
slow  and  painless  gi-owth. 

These  tumours  are  often  hereditary', 
multiple  or  bilateral,  painless,  except 
from  pressure  effects,  slow  in  growth,  and 
harmless,  unless  associated  \sdth  sai'coma. 

Treatment. — Excision  by  the  cutting 
pliers,  Hey's  or  chain  saws,  chisel,  or 
gouge.  The  osteoma  of  the  great  toe 
should  be  exposed  by  an  oval  incision, 
and  cut  off  v/ith  the  pliers,  amputation 
being  inadmissible.  Exostoses  of  the 
bones  of  the  skull  and  osteomata  of  the 
bones  of  the  face  are  not  often  c^ipable 
of  removal  ;  Avheu  an  osteoma  occurs 
in  the  neighbourhood  of  a  large  joint, 
an  operation  is  not  advisable  unless 
there  be  some  special  indication,  as  the 
risk  to  life  and  the  joint  are  too  gi-eat  to 
be  needle.ssly  incurred. 

Lymphoma,  or  LympJiutic  -  tissue 
Tumour,  consists  of  a  network  of  fine 
fibrils  containing,  in  its  meshes,  lymph 
corpuscles,  resembling  tlie  white  corpus- 
cles of  the  blood  ;  in  the  early  stages 
of  growth  the  corpuscles  are  in  excess, 
in  the  later  the  stroma. 


TUMOURS. 


41 


Seats.  —  Lymphatic  tissue,  especially 
ihe  cervical,  submaxillary,  axillary,  in- 
ijuiual,  bronchial,  mediastinal,  and 
■  ibdominal  glands.  The  consistence 
\: tries,  in  the  newly  formed  tumour 
Ix'ing  soft  and  brainlike,  in  the  old,  hard. 
1 1  is  non-malignant,  as  a  y\\\q,  but 
occasionally  malignant,  and  then  often 
associated  \vith  sarcoma.  The  blood  is 
not  changed  in  these  formations.  In 
lymphadenoma,  or  Hodgkin's  disease,  in 
\\liich  the  glands  and  gland  tissue  are 
invaded,  with  similar  growths  in  the 
spleen,  livei',  kidneys,  skin,  etc.,  the  dis- 
ease is  malignant,  and  is  accompanied 
with  an  increased  number  of  colourless 
1/ood  corpuscles  in  the  blood. 

Treatment.  —  Remove  all   causes  of 
1  l  itation.    Friction  with  iodine,  or  iodide 
t'  lead  ointment,  and  internally  liquor 
ii  senicalis,  iodide  of  iron,  and  cod  liver 
nil;   occasionally  extirpation  with  the 
knife  or  electrolysis  is  necessary,  but 
such  operations  with  the  knife  should 
not  be  lightly  undertaken,  as  they, often 
involve  extensive  dissections.   In  lymph- 
adenoma,   iodine   internally  gradually 
increased   and   continued   for   a  long 
period.     Alcohol  and  ethereal  solution 
uf  phosphorus,  gr.  -^-^  to  Jj-,  twice  or 
hree  times  a  day. 

Tumours   of  the  type  of  Eiiithelial 
Tissue  comprise  papillomata,  adenomata, 
lid  carcinomata. 
Papilloma,  or  Warty  Tumoior,  is  com- 
pi3sed  of  enlarged  papillte,  formed  of  a 
i  uise  of  richly  vascular  connective  tissue, 
'  )ops  of  blood  vessels,  and  a  covering  of 
pithelium. 

Seats.  —  The  skin,  and   mucous  or 
serous  surfaces,  forming  corns,  warts, 
(jndylomata,  polypi,  and  horny  growths. 
1  Papillomatous  polypi  are  met  with  in 
ihe  bladder,  the  gastro-intestinal  tract, 
ind  the  larynx.     These  tumours  may 
uudergo   haemorrhage  and  ulceration; 
|:   they  are   occasionally  pigmented,  and 
now  and  then  assume  a  transformation 
into  sarcoma  or  carcinoma.    A  papilloma 
is  harmless,  but  may  occasion  death  by 
ulceration  and  hEemorrhage. 

Treatment. — Extirpation  by  caustics, 
icraseur,  knife,  hgature,  etc. 

Adenoma,  or  Glandular  Tumour,  con- 
sists of  convoluted  tubes  lined  with 
squamous  or  cylindrical  epithelium, 
arranged  in  a  racemose  manner  round 
a  common  tube,  which  acts  the  part  of 
a  stalk  to  the  bunch.    The  branches 


are  separated  by  a  stroma  of  connective 
tissue  (racemose  adenoma).  Another 
form  resembles  the  structure  of  the  long 
tubular  glands,  as  the  crypts  of  Lieber- 
kiihn  (tubular  adenoma).  It  consists  of 
long  tubes,  each  having  a  membrana 
propria,  with  a  layer  of  regularly 
arranged  columnar  epithelium ;  the  tubes 
are  frequently  branched  and  connected 
by  a  quantity  of  fibrous  connective  tissue. 

Seats.  —  Glandular  structures,  as 
mamma,  testis,  parotid,  prostate,  mucous 
membrane  of  nose  (forming  one  form  of 
nasal  polypi),  pharynx,  lips,  thyroid, 
stomach,  intestines,  vagina,  and  uterus. 
The  growth  may  undergo  cystic,  fatty, 
or  mucoid  degeneration ;  it  is  usually 
encapsuled,  and  of  a  hard  consistence. 
On  section  it  presents  a  lobulated  appear- 
ance, and  the  convolutions  are  visible. 
It  is  usually  single,  but  may  be  multiple ; 
harmless,  unless  associated  with  sai'coma 
or  carcinoma  ;  and  its  growth  is  slow, 
being  generally  of  a  moderate  size. 
When  not  congenital,  it  is  always  de- 
veloped during  adult  age. 

Treatment. — Friction  with  iodine,  etc. 
Pressure.    Removal  with  the  knife,  etc. 

Garcinovia,  or  Cancer. — There  are  three 
forms  of  this  tumour,  depending  on  the 
character  of  the  epithelium  composing 
it.  1.  Spheroidal-celled  or  glandular- 
celled,  (a)  scirrhus,  (h)  encephaloid.  2. 
Squamous-celled  or  epithelioma.  3.  Colum- 
nar-celled or  cylindrical -celled.  Rodent 
ulcer  is  also  considered  structurally  to 
belong  to  the  carcinomata,  but  clinically 
is  quite  distinct.  1.  Spheroidal-celled 
or  glandular-celled,  (a)  Scirrhus  consists 
of  a  dense  fibrillated  stroma,  forming 
spaces  or  alveoli,  which  contain  large 
epithelial  cells  of  a  round,  oval,  fusi- 
form, caudate,  or  polygonal  shape,  in- 
closing one  or  more  large  round  or  oval 
nuclei,  with  bright  nucleoli;  the  cells 
are  often  granular.  An  important  fact 
is  that  no  intei'cellular  substance  exists, 
the  cells  simply  floating  in  a  liquid  or 
juice.  The  stroma  contains  the  blood 
vessels,  which  are  scanty,  and  the 
lymphatics,  the  latter  terminating  within 
the  alveoli.  It  always  commences  as  a 
proliferation  of  glandular  epithelium, 
extending  into  the  surrounding  struc- 
tures. The  alveolar  spaces  are  formed 
by  the  irritation  and  proliferation  of  the 
connective  tissue  elements,  which  de- 
velop into  connective  tissue  sui'rounding 
the  young,  growing  epithelial  cells. 
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Seats. — Mamma,  oesophagus,  pylorus, 
sigmoid  flexure,  rectum,  tongue,  penis, 
skin,  tonsil,  bone,  testicle,  eye,  and 
secondarily  in  the  lymphatic  glands, 
pleura,  lung,  liver,  and  bones. 

On  section  it  presents  a  concave  wliite, 
or  bluish  white  glistening  surface,  having 
an  in-egular  margin ;  it  is  intersected 
with  white  bands,  and  yields  on  scraping 
a  milky  juice.  In  consistence  it  is  firm 
and  stony  hard.  It  is  usually  depressed 
in  the  centre  from  contraction  of  its 
fibroid  tissue. 

(b)  Encephaloid  or  medullary  differs 
from  the  preceding  in  its  greater  rapidity 
of  growth,  small  amount  of  stroma, 
which  is  less  fibrillated,  and  the  much 
greater  amount  of  cells  and  blood-vessels. 
The  alveoli  are  larger  than  in  scirrhus. 

Seats. — Breast,  testis,  stomach,  bladder,, 
rectum,  and  skin;  secondarily  to  other 
forms  of  cancer  in  the  internal  organs. 
On  section  it  presents  a  soft,  white, 
pulpy  mass,  similar  to  brain  substance, 
and  usually  stained  with  bright  or  dark 
red  patches  of  extravasated  blood.  It 
quickly  attains  a  large  size,  and  is  soft, 
elastic,  and  semi-fiuctuating  in  con- 
sistence ;  on  scraping  it  yields  a  milky 
j  nice,  diffusible  in  water.  The  spheroidal- 
celled  carcinomata  are  liable  to  fatty  and 
caseous  degeneration. 

Colloid  is  another  change  which  may 
occur  in  this  group,  the  cells  of  one  of 
the  pi'eceding  vaiieties  having  undergone 
a  colloid  or  mucoid  change,  and  thus 
being  filled  with  a  clear,  semi-trans- 
parent, glistening,  glue-like  or  gelatinous 
material.  This  also  invades  the  stroma, 
and  embeds  the  cells,  which  are  large 
from  distension  with  this  substance,  and 
often  marked  with  concentric  lines. 
The  secondary  growths  are  similar  to 
the  primary. 

Seats. — Generally  the  abdominal  vis- 
cera or  stomach,  intestine,  pjincreas, 
omentum,  peritoneum,  and  ovaries. 

2,  Squamous-celled,  or  Epithelioma, 
consists  of  cells  with  one  or  more  nuclei, 
often  flattened  or  distorted  similar  to 
squamous  epithelium,  together  with  a 
stroma  composed  of  fibi-illated  or  granu- 
lation tissue,  and  containing  the  blood 
vessels.  The  epithelial  cells  proliferate 
and  invade  the  adjacent  tissues  in  a 
columnar  manner,  the  columns  following 
the  direction  of  the  hair  follicles,  sweat 
ducts,  etc.,  and  resulting  from  excessive 
development  of  the  interpapillary  process 
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of  epithelium.  The  rod-like  cylinder.s 
send  off  buds  in  diflPerent  directions, 
which  form  the  "  epidermal  concentric 
globes,"  pearls,  or  nests,  as  a  result  of 
rapid  endogenous  multiplication.  These 
laminated  nests  are  very  characteristic. 

Seats. — Most  common  at  the  junction 
of  mucous  and  cutaneous  surfaces,  as  the 
lips,  mouth,  eyelids,  penis,  labia,  and 
anus  ;  in  mucous  surfaces,  as  the  tongue, 
antrum,  vagina,  uterus,  oesophagus, 
larynx,  and  bladder ;  in  the  skin.  As 
the  disease  extends,  deeper  tissues  are 
involved;  for  instance,  the  bones  of  the 
upper  jaw :  it  rarely  occurs  in  internal 
organs.  It  appeai-s  either  as  a  nodule 
which  ulcerates ;  or  starts  as  a  crack  or 
fissure,  which  develops  into  a  foul  ulcer, 
with  hard  edges  and  base,  extending  be- 
yond the  limits  of  the  sore,  and  produced 
by  the  infiltration  of  the  tissues  by  the 
epithelial  cells  and  the  cornifaction  or 
hardening  of  the  older  ones.  In  some 
the  epithelioma  does  not  much  affect  the 
deeper  structures,  but  sprouts  outwards, 
forming  the  so-called  "  cauliflower  ex- 
crescences." The  consistence  is  firm,  and 
the  section  presents  a  greyish  white 
granular  surface,  intersected  with  fibrous 
hnes,  and  yielding  a  scanty  juice  on 
scraping. 

3.  Cylindrical -celled  or  Columnar- 
celled,  or  Adenoid  Carcinoma,  is  derived 
from  the  columnar  epithelium,  covering 
surfaces  or  lining  glands  or  tubules.  In 
structure  it  resembles  tubular  crypts 
when  growing  slowly,  but  if  advancing 
rapidly  assumes  the  appearance  of  ir- 
regular cavities,  covered  with  ill -formed 
epithelium.  The  stroma  may  be  scanty 
and  delicate  or  plentiful  and  coarsely 
fibrillated  ;  the  alveoli  are  lined  with  the 
columnar  epithehal  cells,  but  not  filled. 
The  tumour  soon  ulcerates,  and  bleeds 
copiously  ;  it  has  a  villous  surface. 

Seats. — The  i-ectum,  intestines,  uterus, 
antrum,  sinuses  of  the  nose,  bladder, 
stomach,  and  the  ducts  of  glands.  It 
is  liable  to  colloid  degeneration.  Liver 
is  frequently  secondarily  affected,  the 
tumours  retaining  the  same  characters 
as  the  primary  gi-owth. 

Characters  of  Carcinomata. — Scirrhus 
and  encephaloid  are  highly  malignant, 
extend  peripherally  by  infiltration,  re- 
produce themselves  in  the  neighbouring 
lymph,'i  ticglands,owing  to  the  lymphatics 
communicating  with  the  alveolar  spaces, 
and  affect  internal  organs,  though  more 
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slowly  than  some  of  the  sarcomata.  The 
encephaloid  variety  is  the  most  malig- 
nant and  most  easily  disseminated.  Tlie 
secondary  growths  generally  assume  the 
same  character  as  the  primary,  but 
encephaloid  is  common  after  scirrhus. 
Epithelioma  is  the  least  malignant, 
slowly  aflfecting  the  lymphatic  glands, 
;ind  rarely  giving  rise  to  formations  in 
internal  organs. 

Treatment. — Excision  by  the  knife, 
destruction  by  caustics  or  electrolysis, 
removal  by  ligatm-es  or  ecraseur.  The 
best  internal  remedy  appears  to  be  large 
doses  of  arsenic  as  a  palliative. 

Tumours  of  the  higher  types  of  tissues 
include  myomata,  neuromata,  and  angeio- 
mata. 

Myoma,  or  Muscle  Tissue  Tumours,  con- 
sists usually  of  unstiiated  muscular  fibres 
(leiomyoma),  very  rarely  of  striated 
muscular  tissue  (rhabdo-myoma),  com- 
bined with  this  is  more  or  less  connective 
tissue,  forming  the  capsule,  and  contain- 
ing a  few  blood  vessels. 

Seats. — Uterus,  prostate,  oesophagus, 
stomach  and  intestines.  It  may  under- 
go calcification,  haemorrhage,  and  mucoid 
or  fatty  degeneration  with  the  formation 
of  cysts  ;  it  is  harmless. 

Treatment. — If  required,  removal. 

Neuroma  consists  of  white  nerve  fibres; 
it  is  raiely  met  with,  though  enlarge- 
ment of  the  neurilemma  of  a  nerve  is 
common. 

Seats. — In  the  divided  end  of  nerves 
in  cicatrices  left  after  amputations.  It 
is  harmless,  and  usually  of  small  size. 

Treatment. — Extirpation  by  the  knife. 

Angeiovia,  or  Blood  Vessel  Tumour  {vide 
chap.  xix.). 

Cysts. — A  cyst  is  a  cavity  containing 
a  fluid,  or  semi-solid  contents,  and  envel- 
oped by  a  capsule. 

Cy.sts  may  originate  :  1 .  By  the  forma- 
tion and  accumulation  of  secretions  in 


cavities  already  existing.  2.  Extravasa- 
tion of  blood.    3.  By  new  formation. 

In  the  first  class  may  be  placed :  (a)  Re- 
tention cysts  from  accumulation  of  the 
secretion,  owing  to  obliteration  of  the 
excretoiy  duct,  viz. :  sebaceous,  mucous, 
atheromatous,  ranula,  encysted  hydrocele, 
lacteal, renal,  etc.  Exudation  cysts  from 
increased  secretion  in  cavities  unsupplied 
with  ducts,  as  bursse,  ganglion,  hydro- 
cele, simple  ovarian  cysts,  cystic  goitre, 
etc.  In  the  second  class,  extravasation 
cysts,  due  to  accumulation  of  blood  in  a 
cavity  or  solid  tissue,  as  hsematocele,  etc. 
In  the  third  class,  jDarenchymatous  cysts, 
or  those  of  independent  origin,  are :  (a) 
Mucoid  or  colloid  degeneration,  of  a  pari 
forming  a  cavity,  as  seen  in  various  new 
growths.  (/3)  Accumulation  of  fluid  in  the 
meshes  of  connective  tissue,  (y)  Cysts 
formed  round  foreign  bodies,  as  hydatid 
cysts.  (8)  Congenital,  as  dermoid  cysts. 

Sebaceous  cysts  are  common  on  the 
face  and  scalp,  and  are  known  by  their 
situation,  adherence  to  skin,  rounded 
form,  softness,  and  ramification  of  the 
vessels  on  the  surface.  They  contain 
inspissated  sebaceous  matter,  with  a 
highly  offensive,  sickly  odom\  They  are 
often  present  in  large  numbers,  and  may 
grow  to  a  large  size,  or  become  inflamed, 
and  be  mistaken  for  an  abscess. 

Treatment. — Transfix  and  divide  the 
whole  cyst  freely,  squeeze  out  the  con- 
tents, then  seize  the  cyst  wall  with 
strong  forceps  and  drag  it  out,  whilst 
the  skin  is  held  with  the  finger  nail,  or 
another  pair  of  forceps.  If  small,  divide 
the  skin  only  and  turn  out  the  bag  with 
the  handle  of  the  knife  without  opening 
it.  Cysts  of  the  back  or  scalp,  if  the 
patient  is  in  bad  health,  or  exposes  him- 
self after  operation,  may  be  followed  by 
cellulitis.  Suppurating  cysts  must  be 
treated  like  an  abscess. 


44 


WOUNm  AND  ALLIKD  INJURUiH. 


SECTION  IV. 
WOUNDS   AND    ALLIED  INJURIES. 


CHAPTER  X. 

CONTUSIONS. — WOUNDS. 


Contusion  is  the  term  applied  to 
laceration  of  the  subcutaneous  tissues 
without  division  of  the  skin ;  it  is 
usually  caused  by  a  blow,  with  a  blunt 
weapon,  a  fall,  or  by  violent  compres- 
sion. Extravasation  of  blood,  mostly 
from  the  veins,  always  ensues.  Bruising 
easily  occurs  in  fat  persons,  debilitated 
subjects,  and  in  individuals  suffering 
from  scurvy  or  the  hsemorrhagic  diathesis. 

There  are  four  degrees  of  contusion. 
1.  When  the  skin  and  subcutaneous 
fascia  are  alone  affected,  causing  a  bruise 
or  ecchymosis.  2.  The  cellular  tissue 
is  hei'e  implicated,  and  there  is  extra- 
vasation of  blood  into  it,  producing  a 
hsematoma.  3.  The  injury  extends  to 
the  soft  parts,  leading  to  sloughing, 
suppuration,  gangrene,  or  profuse 
haemorrhage.  4.  In  addition  to  the 
preceding,  the  bones  are  contused. 

Symptoms. — Shock,  pain,  swelling, 
and  discolouration.  The  discolouration 
is  purplish,  black,  or  reddish  at  first, 
but  in  a  few  days  changes  to  bluish, 
olive,  green,  and  yellow  ;  if  the  blood  be 
deep  seated,  as  between  the  muscles, 
the  bruise  may  not  appear  externally 
for  a  few  days,  and  often  is  seen  at  some 
distance  from  the  seat  of  injury. 

Diagnosis. — From  gangrene  a  con- 
tusion is  recognised  by  the  part  pre- 
serving its  temperature  and  vitality  ; 
from  an  abscess  a  haematoma  is  dis- 
tinguished by  its  history,  and  in  doubt- 
ful cases  by  using  a  grooved  needle 
or  exploring  aspirator.  It  is  worthy  of 
notice  that  contusions  are  sometimes 
followed  by  the  growth  of  tumours. 

Treatment.  —  In  the  first  degree 
absorption  must  be  induced  by  cold 
spirit  lotions,  as — 

9>  Liq.  ammon  acetat.  Jij 
Sp.  vin.  rec.  Jij 
Aq.  ad  Jviij.    Ft.  lotio. 


Or  liq.  plumb,  acet.  with  glycerine,  as — 

Jt>  Liq.  plumb,  acetatis  nilx 
Glycerine  3iv 
Ext.  opii  liquid  33 
Aq.  ad  gviij.    Ft.  lotio. 

The  tinctures  of  briony  and  arnica 
well  diluted  with  water  seem  ad- 
vantageous :  subsequently  carefully  ap- 
plied pressure.  On  no  account  must 
an  incision  be  made  into  the  fluc- 
tuating part.  In  more  severe  cases  cold 
applications  ai'e  harmful ;  absoi-bent 
cotton,  or  lint  soaked  in  carbolic  acid, 
with  a  well-applied  bandage,  are  the 
best  measures  to  adopt.  Should  signs 
of  suppuration  occur,  free  incisions  must 
be  made  and  the  cavity  well  irrigated 
with  carbolic  acid  solution,  hydrate  of 
choral  dissolved  in  warm  water,  or  any 
good  antiseptic  ;  a  di-ainage  tube  mu.st 
be  inserted  and  the  Avound  treated  in 
any  suitable  manner.  When  the  soft 
and  hard  parts  are  damaged  medicated 
poultices  to  separate  the  sloughs:  sub- 
sequently the  granulating  surfaces  are 
treated  as  an  ulcer. 

Wou7ids. — A  wound  is  a  solution  of 
continuity  on  the  surface  of  the  body  or 
a  mucous  membrane,  suddenly  caused  by 
anything  which  cuts  or  tears.  Wounds 
are  classified  into  :  1.  Incised  ;  2. 
Lacerated  ;  3.  Contused ;  4.  Punctured ; 
5.  Poisoned  ;  6.  Gun-shot. 

Incised  Wou7ids  are  those  made  by  a 
sharp  cutting  instrument,  their  length 
being  well  proportioned  to  their  depth, 
and  the  tissues  evenly  divided.  They 
are  followed  by,  (a)  pain  of  a  cutting, 
burning,  or  smarting  character ;  (6) 
ha3morrhage  arterial,  venous,  or  capil- 
lary ;  (c)  gaping  of  their  sides  from  the 
elasticity  of  the  tissues  implicated, 
muscular  contraction,  and  weight  of  the 
parts. 
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Contused  and  Lacerated  Wounds. — 
lliese  are  accompanied  by  tearing  and 
iiuisingof  their  lips,  this  being  due  to 
t  he  nature  of  the  force  which  occasions 
iliem  :  they  are  usually  inflicted  by 
blunt  instruments.  Their  edges  are 
irregular  and  jagged,  with  less  gaping 
ind  hsemorrhage  than  occurs  in  incised 
\\  ounds ;  around  them  is  an  area  of 
ecchymosis  and  contusion,  so  there  is  a 
great  liability  for  sloughing  to  ensue 
not  only  at  the  surface  but  in  the 
cii-cumjacent  parts  under  the  skin.  A 
contused  wound  when  covering  a  bony 
sui-face  may  resemble  an  incised  wound, 
owing  to  the  violence  which  produces 
the  lesion  bringing  the  soft  parts  in 
contact  with  the  osseous  surface 
beneath  :  examples  of  this  are  often 
seen  on  the  face  and  head  from  injuries 
as  the  blow  of  a  fist,  a  kick  in  the 
vulva  will  cause  a  similar  appearance 
from  the  parts  being  driven  against  the 
pubic  arch.  These  wounds  are  apt  to 
be  followed  by  traumatic  gangrene, 
which  is  of  the  moist  variety  and  tends 
to  advance  rapidly  without  attempting 
to  form  a  line  of  demarcation.  Othei' 
sequelae  are  erysipelas,  pyaemia,  and 
tetanus.  Secondary  hsemori-hage  lis  a 
frequent  occurrence.  These  wounds  unite 
by  second  intention. 

Punctured  Wounds  are  those  in  which 
the  depth  is  great  in  proportion  to  the 
length.  They  are  occasioned  by  narrow, 
sharp,  or  blunt  pointed  instruments,  and 
are  very  dangerous  from  the  risk  of  some 
internal  organ  or  large  blood  vessel 
receiving  injury,  their  occasioning 
extensive  inflammation  and  widely 
dift'used  suppuration,  and  the  in- 
adequate opening  for  the  escape  of 
inflammatory  products. 

Repair  of  Wounds.  —  1.  By  first 
intention  or  plastic  adhesion.  The 
hsemorrhage  having  ceased  there  will 
be  a  thin  layer  of  coagulated  blood 
between  the  cut  surfaces.  The  first  step 
is  (a)  union  by  plastic  lymph.  In- 
filtration of  leucocytes  takes  place  into 
the  surrounding  tissues  and  the  clot  :  a 
layer  of  fibrin  entangling  blood  corpuscles 
glazes  the  sides  of  the  wound,  which 
being  brought  together  are  fixed  by  fresh 
layers  of  fibrin  (plastic  or  coagulable 
lymph) :  in  the  meantime  the  stratum 
of  coagulated  blood  liquefies  and  is 
absorbed.  This  .  is  accompanied  by 
slight  inflammation  of  the  part,  termed 


constructive,  and  limited  to  the  borders 
of  the  wound ;  the  connective  tissue 
becoming  swollen  and  its  fibres  less 
distinct.  Then  the  normal  calibre  of 
the  vessels  is  restored,  a  part  of  the 
leucocytes  undergoes  fatty  degeneration, 
and  is  absorbed  by  the  capillaries ; 
whilst  part  remains  and  assists  in  the 
permanent  cicatrisation  of  the  wound. 
The  next  step  is — [b)  Provisional  union 
bycellular  neoplasm.  The  lymph  between 
the  sides  now  becomes  vascular  from 
the  adjacent  vessels  sending  off  loops 
on  either  side,  invading  the  connecting 
medium  and  joining  midway ;  this  pro- 
ceeds to  such  an  extent  that  the  tract  is 
more  freely  supplied  by  blood  vessels 
than  the  parts  in  juxtaposition.  At 
the  same  time  the  leucocytes  elongate. 
Third  step  is — (c)  The  cicatrisation  of 
the  wound  by  filamentary  connective 
tissue.  The  leucocytes  become  organ- 
ised into  connective  tissue  corpuscles 
when  the  intercellular  substance  is  con- 
verted into  fine  fibrils,  which  possess 
the  power  of  contracting.  Finally,  the 
abundant  new  vessels  at  site  of  wound 
become  obliterated. 

2.  Scabbing,  or  union  under  a  scab 
of  blood,  etc. ,  which  prevents  the  admission 
of  air.  Eflrusion  of  lymph  ensues  on  the 
sui'face  under  the  scab,  but  this  is  only 
slight  in  amount.  A  layer  of  epithelium 
is  formed  under  this  protection,  and  then 
the  scab  becomes  loose,  and  falls  off. 

3.  Gi'anulation,  or  union  by  second 
intention  (vide  chap.  iii.). 

4.  Secondary  adhesion,  or  healing 
by  third  intention,  by  the  growing  to- 
gether of  two  granulating  surfaces  placed 
in  immediate  contact,  this  is  accomplished 
by  fibrinous  exudation. 

Constitutional  Affections  after  Injury. 
— 1.  Shock.  2.  Traumatic  fever.  3. 
Traumatic  delirium.  4.  Erysipelas  (vide 
chap.  vii.).  5.  Pyaemia  and  septicaemia 
{vide  chap.  v.).  6.  Tetanus  (vide  chap, 
xxii.).  7.  Hospital  gangrene  (vide  chap, 
vi.). 

1 ,  Shock  is  that  state  of  general  depres- 
sion produced  by  the  effect  on  the  central 
nervous  system  of  a  violent  excitation  of 
the  peripheral  nerves  and  their  termina- 
tions. It  is  proportionate  to  the  extent 
of  the  injury  and  importance  of  the  part 
injured  ;  it  is  most  marked  in  injuries  of 
the  head,  abdomen,  thorax,  testicle,  ui'e- 
thra,  and  fingei-s ;  in  old  persons ;  in 
persons  suffering  from  chronic  diseases 
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of  the  kidneys,  liver,  etc.,  in  cases  of 
hasmorrhage. 

Symptoms. — Pallor,  coldness,  fainting 
and  trembling,  a  weak  small  pulse,  often 
irregular,  eyelids  half  closed,  limbs  motion- 
less, enfeebled  and  irregular  respiration, 
temperature  lowered,  nausea,  vomiting, 
cold  sweats,  paralysis  of  sphincters;  there 
may  also  be  suppression  of  urine. 

2.  Traumatic  Fever,  or  Primary  Wound 
Fever,  is  the  result  of  absorption  of  septic 
matter  from  the  wounded  surface.  It  com- 
mences on  the  second  day,  or  earlier,  and 
continues  from  two  to  six  days.  The  tem- 
perature varies  from  100°Fahr.  to  104° 
Eahr.,  the  rise  being  rapid,  and  reaching  its 
maximum  on  the  second,  third,  or  fourth 
day :  the  pulse  is  quick  and  bounding, 
with  the  usual  symptoms  of  the  pyrexial 
state.  It  terminates,  as  a  rule,  by  a 
crisis,  but  occasionally  by  lysis,  with 
evening  exacerbations. 

Inflammatory,  or  Secondary  Fever 
(vide  chap.  i.). 

3.  Traumatic  Delirium  arises  on  the 
third  or  fourth  day  after  the  occurrence 
of  a  wound,  occuriing  in  persons  addicted 
to  drink.  It  may  be  either  sthenic  or 
irritative.  In  the  sthenic  form  there  is 
2}rostration  with  excitement,  the  pulse  is 
quick  and  throbbing,  skin  hot,  cheeks 
flushed,  eyes  bright,  breathing  hurried 
and  irregular,  thirst,  and  high  fever. 
The  delirium  is  of  a  furious  character. 
In  the  irritative  variety,  or  traumatic 
deliiium  tremens,  the  pulse  is  quick, 
small,  and  compressible,  skin  cool  and 
covered  with  a  clammy  sweat,  cheeks  pale, 
expression  anxious  ;  there  are  also  sleep- 
lessness, trembling  hands,  unsteady  look, 
and  trembling  tongue.  It  is  of  a  mutter- 
ing character,  often  accompanied  by 
spectral  illusions. 

Treatment. — In  the  management  of 
wounds  the  following  rules,  formulated 
by  Esmarch,  are  clear  and  concise : — 
1.  Make  the  wound  as  dry  as  possible  by 
arresting  all  haemorrhage.  2.  By  the 
introduction  of  deep  sutures  and  elastic 
pressure  externally,  prevent  cavities  foi  m- 
ing.  3.  Give  fiee  exit  to  all  wound 
secretion.  4.  Maintain  a  thoroughly 
aseptic  condition  of  the  wound,  and  of 
everything  else  in  close  proximity,  dii-ect- 
ly  or  indirectly,  with  it.  5.  Employ  a 
dressing  by  which  moderate  pressure 
can  be  made,  and  which  will  absorb  all 
the  discharges  from  the  wound,  6.  Rest 
and  fixation  of  the  part. 


In  incised  wounds  an  endeavour  must 
be  made  to  obtain  union  by  the  first 
intention.    To  atop  the  bleeding. — If  this 
be  general,  elevation  of  the  part,  exposure 
to  the  air,  pressure  by  a  bandage,  hot  or 
cold  water,  and  styptics.    If  arterial, 
ligature,  torsion,  or  acupressure,  etc.  [vide 
chap,  xyiii.) :  when  venous,  attention  to 
the  position,  pressure,  and  in  some  cases, 
ligature  {vide  chap.  xxi.).    When  the 
haemorrhage  has  ceased,  remove  all foreign 
viatters  by  pouring  one  of  the  following 
solutions,  from  an  irrigating  apparatus, 
over  the  part :  for  this  purpose  carbolic 
acid  (1  to  20),  thymol  (1  to  1,000), 
chloride  of  zinc  (gr.  xx  to  gj),  tr.  iodi 
( HI XX  to  5j),  glycerine,  methylated  spirits, 
and  water  in  equal  parts,  or  proof  spirit, 
tannin,  and  glycerine :  in  the  case  of 
large  substances  they  can  be  picked  out 
with  the  forceps.    The  next  step  is  to 
adjust  the  cut  surfaces  accurately  from 
behind,  forioards,  and  keep  them  so  by 
sutures,  plasters,  and  bandages,  remem- 
bering that  in  all   deep  wounds  the 
sutures  must  be  introduced  deeply.  Su- 
tures are  of  silver  or  iron  wire,  silver- 
plated  copper  wire,  catgut  (carboHsed 
or  chromicised),  silk-worm  gut,  silk,  or 
horsehair.    The  best  form  of  needle  to 
use  is  Hagedorn's,  which  is  curved  on  the 
edge  so  that  it  makes  an  incision  tkrough 
the  skin  at  a  right  angle  to  the  margin 
of  the  wound,  a  very  ingenious  needle- 
holder  is  used  to  insert  the  needle.  In 
certain  operations  where  wire  is  employed, 
a  tubular  needle  is  of  great  service. 
Sutures  are  used  in  various  manners ; 
viz.  simple  interrupted,  in  which  each 
stitch  is  tied  as  made ;  continuous,  when 
the  suture  is  continued,  without  cuttiug, 
from  one  stitch  to  another, — this  is  a 
useful  kind  in  wounds  of  the  face  or  intes- 
tines; harelip,  made  by  transfixing  the 
edges  with  a  pin,  and  twisting  a  thread 
in  figure  of  8  fashion  round  the  two  ends, 
or  an  india-rubber  ring  may  be  used 
instead  of  a  thread ;  quilled  suture,  in 
which  the  thread  is  passed  double,  and 
tied  over  pieces  of  quill,  or  catheter ; 
button  sutures  are  used  for  wire,  the 
buttons  being  OVal  pieces  of  sheet  lead 
perforated  in  the  centre,  and  with  a  pro- 
jecting wing  at  each  side,  the  wire  is 
passed  through  the  hole,  fastened  to  the 
wing,  then  passed  through  the  wound, 
and  attached  to  another  button  in  a 
similar  manner.    Serrefines  are  delicate 
self -retaining   forceps,   made   of  wire. 
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Sutures  should  be  retained  as  a  rule  from 
live  to  six  days,  but  of  course  this  time 
will  vary  with  the  exigencies  of  the  case. 
1  a  removing  sutures,  the  wound  should  be 
.listurbed  as  little  as  possible;  soft  sutures 
are  gently  raised  with  the  forceps  and 
cut  in  one  side  of  the  knot  close  to  the 
skin,  and  then  withdrawn  by  pulKng  the 
knot  towards  the  side  on  which  the  suture 
was  cut;  wire  sutures  are  divided  on  both 
sides  of  the  twist  and  straightened  before 
withdrawal.  In  removing  the  continuous 
suture  each  loop  is  divided  and  removed 
separately.  Plaster  assists  sutures  in 
maintaining  apposition  of  the  parts ;  the 
varieties  are  resin,  elemi,  soap,  and  isin- 
glass. Gross  recommends  Martin's  plas- 
ter, consisting  of  best  Para  rubber, 
Burgundy  pitch,  and  balsam  of  Peru. 
Collodion,  or  styptic  colloid,  is  useful  for 
small  wounds. 

Special  Mode  of  Treating  Wounds. — 
The  Aseptic  Dressing,  or  Lister  s  Method, 
depends  on  the  fact  that  the  fermenta- 
tion of  the  discharge  of  wounds  is  due 
to  the  growth  in  them  of  micro-organ- 
isms, derived  from  the  exterior  of  the 
body,  where  they  are  present  in  air, 
water,  dust,  etc.  To  destroy  the  germs, 
or  render  the  soil  unfit  for  their  growth, 
antiseptics  are  used ;  the  most  common 
is  carbolic  acid,  but  others  are  used,  as 
boric  acid,  eucalyptus  oil,  iodoform, 
salicylic  acid,  sero-sublimate  (corrosive 
sublimate  and  serum  of  the  blood), 
thymol,  acetate  of  alumina,  etc. 

LIST  OF  THINGS  REQUIRED  IN  ASEPTIC 
OPERATIONS. 

1.  Small  dish  containing  1  in  20  car 
bolic  lotion,  to  purify  the  patient's  skin. 

2.  Small  dish  containing  1  in  40  car 
bolic  lotion,  for  the  hands  and  instru- 
ments. 

3.  A  large  flat  dish  containing  1  in  20 
carbolic  lotion,  for  the  instruments  to 
remain  in. 

4.  Small  dish  containing  1  in  40  car- 
bolic lotion,  in  which  the  protective  and 
a  piece  of  carbolised  gauze  are  put  to 
soak.  It  also  contains  a  large  piece  of 
muslin  to  act  as  guard. 

5.  Steam  or  hand  spray,  containing  1 
in  20  carbolic  lotion  for  the  steam,  and 
1  in  40  foi'  the  hand  spray, 

6.  Two  large  bottles  containing  solu- 
tions of  V  carbolic  acid,  1  in  20  and  1 
in  40. 


7.  Towel  soaked  in  1  in  20  carbolic 
lotion. 

8.  Catgut  steeped  in  1  in  20. 

9.  Drainage  tubes,  horse-hair,  and  silk- 
worm gut,  in  1  in  20  carbolic  solution. 

10.  Stitches,  silver  wire,  carbolised 
silk,  catgut,  horse-hair,  etc.,  in  1  in  20 
carbolic  solution. 

11.  Protective  in  1  in  20  carbolic 
solution. 

12.  Carbolic  gauze,  kept  in  a  tin  box 
until  required. 

13.  A  gauze  dressing, 

14.  Elastic  bandage, 

15.  Gauze  or  calico  bandages. 

16.  Safety  pins  (Cheyne). 
The  skin  round  the  wound,  and  the 

bands  of  the  operator  and  assistants,  are 
washed  in  a  solution  of  carbolic  acid  (1 
in  20).  All  instruments  are  immersed  in 
a  similar  solution.    Sponges  are  washed 
in  1  in  40  solution.     The  air  is  purified 
by  a  steam  or  hand  spray  containing 
carbolic  acid  solution,  as  before  mentioned, 
and  worked  during  the  whole  operation 
and  dressing.    The  dressing  consists  of 
carbolic  gauze,  which  is  tarlatan  impreg- 
nated with  a  mixture  of  1  part  of  carbolic 
acid,  4  parts  of  resin,  and  4  parts  of  pai'atfin . 
To  protect  the  wound  from  the  ii'ritating 
effects  of  the  acid,  a  "  protective  "  is  used 
consisting  of  a  piece  of  oil  silk  coated 
with  copal  varnish,  and  outside  this  with 
dextrin ;  it  is  cut  a  little  larger  than  the 
wound,  dipped  in  carbolic  solution,  and 
adjusted  in  place.   Carbolic  gauze,  larger 
than  the  protective,  and  wetted  with  car- 
bolic solution  (1  in  40),  is  stationed  out- 
side ;   both  together  forming  the  deep 
dressing.   All  hollows  around  the  wound 
are  filled  with  carbohc  gauze.  A  regular 
dressing  is  then  adapted,  consisting  of 
eight  layers  of  gauze,  beneath  the  outer 
layer  being  a  piece  of  mackintosh  cloth, 
with  the  india-rubber  side  nearest  the 
wound ;  this  must  overlap  the  wound  con- 
siderably in  every  direction.  The  di'essings 
are  fastened  on  by  bandages,  made  of  car- 
bolic gauze  or  thin  muslin ;  and  the  bordei'S 
of  the  dressing  fixed  by  an  elastic  band- 
age, and,  where  necessary,  with  safety 
pins.    If,  for  any  reason,  it  is  necessary 
to  stop  the  spray  during  the  operation, 
the  wound  is  covered  with  a  piece  of 
muslin,  soaked  in  carbolic  lotion  (the 
guard).    To  ari'est  haemorrhage,  ligatures 
of  carbolised  catgut,  chromic  acid  cat- 
gut, or  sulpho-chromic  catgut,  are  used, 
and  the  ends  cut  short,  the  ligatures 
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being  afterwards  absorbed  in  the  tiesiies. 
Drainiige  is  important,  and  achieved  by 
vulcanised  india-rubber,  threads  of  cat- 
gut, horse-hair,  or  decalcified  bone, 
which  are  kept  in  1  in  20  solution,  and 
taken  out  in  the  spray.  Button  sutures 
are  used  to  stitch  deep  wounds,  less  deeply 
silver  wire,  and  superficially  catgut, 
carbolised  silk,  or  horse-hair.  The  dress- 
ing is  changed  on  the  day  following  an 
operation,  and  afterwaixls  whenever  the 
discharge  soaks  through  the  dressing ;  it 
is  never  kept  on  longer  than  seven  days 
without  change,  which  is  performed  with 
the  same  precautions.  Such  is  the  asep- 
tic method,  an  ideally  perfect  dressing, 
but  requiring  great  attention  to  minutise, 
much  time,  and  being  costly.  In  country 
practice,  where  the  dressing  cannot  be 
changed  often,  antiseptic  jute  in  large 
quantities  may  be  employed,  either  car- 
bolic, salicylic,  or  iodoform ;  or  sponges 
wrung  out  of  cai'bolic  lotions  may  be 
applied  outside  the  deep  dressing;  or 
cotton  wool  impregnated  with  sulphurous 
acid  fumes.  If  the  wound  be  not  fresh 
it  is  washed  with  a.  1  in  5  solution  of 
carbolic  acid  in  rectified  spudt,  and  iodo- 
form powder  dusted  over  it,  and  then 
dressed  as  above.  In  lacerated  wounds 
the  surface  is  well  washed  with  carbolic 
acid  solution,  and  salicylic  cream  (salicylic 
acid  and  carljolic  glycerine)  applied,  with 
the  above  dressing.  Wounds  and  sinuses 
already  suppurating,  are  scraped  with 
a  sharp  spoon,  and  washed  with  chloride 
of  zinc,  gr.  xl  to  5j)  a-nd  dressed  as 
before  mentioned. 

Precautions. — The  skin  must  not  only 
be  well  washed  with  a  1  in  20  solution, 
but  a  towel  soaked  in  the  same  solution 
is  to  be  placed  over  the  part  to  be  opera- 
ted on  for  half  an  hour.  The  operator 
and  a.ssistants  must  thoroughly  purify 
the  hands  with  1  in  20  ;  especial  care 
being  taken  of  the  nails  and  folds  of  the 
skin.  The  instruments  previous  to  the 
operation  must  be  placed  in  solution  for 
some  time,  care  being  taken  that  the 
handles,  teeth,  and  catches  are  well  cov- 
ered and  exposed  to  the  antiseptic.  All 
instruments  must  be  handed  to  the  opera- 
tor in  the  spray.  If  tlie  surgeon  reaches 
the  hand  or  instrument  out  of  the  spray 
it  must  be  re-purified  before  being  put 
into  the  wound,  and  for  this  purpose  a 
basin  of  carbolic  acid  solution  (1  in  40) 
is  placed  close  to  the  operator  in  the  line 
of  the  spray.  A  towel  soaked  in  1  in  20 


is  placed  between  the  operator  and  tlie 
patient  in  the  line  of  spray,  and  all 
instruments  used  during  the  coui-se  of 
the  operation  are  placed  on  it.  If  cat- 
gut be  uped  for  drainage,  a  skein  is  tied 
in  the  middle  with  a  thread  of  gut,  which 
is  attached  to  a  needle  and  stitched  to 
the  deepest  part  of  the  wound.  Tlie 
bundle  is  then  broken  up  and  brouglit 
out  at  different  places  in  5  or  6  threads. 
Catgut  will  not  drain  pus. 

Decalcified  Bone  Drainage  Tuhes. — Tlie 
tibia  and  femur  of  the  chicken  are  u.sed, 
being  first  scraped,  then  steeped  in 
hydrochloric  acid  (1  to  5)  until  soft. 
Articulations  are  snipped  off  with  the 
scissors,  the  endosteum  and  contents 
raised  at  one  end  and  pushed  through  to 
the  other.  They  are  again  steeped  in 
the  solution  until  quite  soft  and  pliable, 
and  then  kept  in  carbohc  acid  and 
glycerine  (1  to  10)  for  fourteen  days;  if 
required  for  a  longer  time,  chromic  acid 
is  added  to  the  solution.  Holes  are  cut 
with  scissors  or  punched,  and  the  tube 
threaded  with  horse-hair  before  being 
used. 

Open  Treatment  of  Wounds.  —  The 
wound  being  left  exposed  to  the  au' 
without  any  dressing  :  this  method 
affords  very  efficient  drainage,  and  is 
successful,  particularly  in  wounds  of  the 
face.  The  discharges  dry  up  and  are 
concentrated;  a  condition  unfavourable 
for  the  multiplication  of  organisms,  a 
is  also  the  free  admission  of  oxygen. 

Moist  Dressings:  (a)  Ii-rigation. — The 
wound  being  left  open,  but  exposed  to  a 
constant  stream  of  water  or  lotion  from 
an  irrigator.  This  plan  is  of  service  in 
gunshot  wounds  and  after  amputations, 
etc.  A  piece  of  lint  is  placed  over  the 
place  where  the  liquid  falls,  and  the 
pai'ts  outside  this  smeared  with  oil. 

(b)  Water  Dressiv//.  —  The  wound  is 
covered  with  a  saturated  piece  of  lint, 
exactly  the  size,  and  covered  with  oil  silk 
overlapping  the  lint.  Water  by  itself  is 
not  a  good  dressing,  but  with  the  addi- 
tion of  an  antiseptic  is  advantageous. 
The  following  solutions  are  to  be  recom- 
mended :  Carbolic  acid  (1  to  20) ;  bora- 
cic  acid  (1  to  50) ;  salicylic  acid  (1  to  50); 
thymol  (1  to  1,000);  "tr.  iodi  (1  to  80); 
permanganate  of  pota.sh  (1  to50) ;  chloride 
of  zinc  (1  to  60)  ;  sulphurous  acid,  water, 
,nnd  glycerine  (equal  parts)  ;  cori-osive 
sublimate  (1  to  1,000);  chlorinated  soda 
(1  to  16). 
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(c)  Fumeaux  Jordan's  Constantly 
Moist  Antiseptic  Sponge  Dressing. — A 
sponge,  soft,  trimmed,  and  moistened, 
large  enough  to  ovei'lap  the  area  of  the 
locality  operated  on  or  injured,  is  put 
directly  over  and  in  contact  with  the  parts. 
It  is  kept  on  with  the  desired  pressure  by 
means  of  a  few  neat  turns  of  a  thin  ban- 
dage, or  long  strips  of  adhesive  plaster. 
Holes  are  next  cut  in  the  bandage  or 
straps,  to  give  free  access  to  liquids. 
Every  thirty  or  forty  minutes  an  anti- 
septic solution,  as  one  of  the  preceding,  is 
poured  through  the  openings  into  the 
sponge  by  means  of  a  little  jug.  Fine 
soft  Tui'key  sponges  are  the  best.  The 
sponge  is  removed  in  from  three  to  ten 
days.  This  is  useful  iu  removal  of  the 
breast,  tumours,  amputations,  resections, 
herniotomy,  castration,  amputation  of 
the  penis,  trephining,  etc. 

(fZ)  Alcoholic  Dressing  in  the  form  of 
camphorated  spirit  of  wine,  used  to  bathe 
the  I'aw  suifaces,  and  afterwards  applied 
on  lint.  Hutchinson  washes  the  wound 
with  pure  spirit,  and  uses  thin  com- 
presses soaked  in  6  parts  of  absolute 
alcohol,  I  part  of  liquor  plumbi,  and  16 
parts  of  distilled  water.  The  compresses 
are  kept  constantly  moist. 

(e)  Oil  Dressing  is  better  than  water. 
Carbolic  acid  1  part,  with  olive  oil  10 
parts ;  or  terebene  1  part  with  olive  oil 
3  parts ;  or  carbolated  camphor  (acid 
carbolic  cryst.  9  parts  ;  alcohol  1  part ; 
pulv.  camphor  25  parts ;  olive  oil  35 
parts). 

Dry  Dressings:  (a)  Gavigee's  Method. — 
He  uses  absorbent  cotton  and  gauze 
tissue,  and  brings  the  edges  of  the  wound 
carefully  together  with  lint  and  styptic 
colloid  or  tr.  of  benzoin,  employing  if 
necessary  metallic  sutures.  The  parts 
are  fixed  by  millboard  splints  accurately 
adapted  to  secure  rest,  and  equable  com- 
pression is  made  by  attention  to  position 
and  bandages.  If  the  parts  are  tender 
he  uses  glycerine  between  the  absorbent 
dressing  and  the  wound.  No  water 
must  be  applied  to  the  wound;  which  is 
dressed  as  seldom  as  possible.  When 
drainage  tubes  are  necessary,  the  outer 
end  of  the  tube  must  be  left  free,  by  pass- 
ing it  through  a  hole  in  the  absorbent 
pad  next  the  body,  or  between  the  edges 
of  two  pads,  and  the  dressing  completed 
by  securing  anotlier  pad  lightly  over  the 
outer  end  of  the  drainage  tube.  This 
latter  pad  can  be  changed  as  often  as 


necessary  without  disturbing  the  deep 
dressing.  In  contused  or  lacerated 
wounds,  iodoform,  borax,  or  bismuth 
powders  may  be  sprinkled  over  the 
wound,  and  then  the  absorbent  dressing 
applied.  The  absoi'bent  cotton  or  lint 
may  be  impregnated  with  iodoform, 
boi'acic,  or  salicylic  acids,  etc. 

(h)  Cotton  Dressing. — De  Graf  first 
sprinkles  tannin  over  the  wound,  and 
outside  this  applies  cotton  wool.  The 
dressing  is  left  untouched  for  from  four 
to  fourteen  days.  Gu^rin  washes  the 
wound  with  carbolic  acid  or  camphoi-ated 
alcohol,  and  then  applies  many  layers  of 
cotton  batting,  containing  camphor  pow- 
dei' ;  this  is  firmly  bandaged,  coveiing  the 
limb  for  a  considerable  distance  above 
the  wound.  The  dressing  is  left  un- 
touched fi'om  twenty-five  to  thirty  days, 
provided  the  temperature  remains  nor- 
mal, 

(c)  Earth  Dressing  is  recommended 
by  Hewson.  The  wound  is  dusted  over 
with  pulverised  ferruginous  clay,  form- 
ing a  layer  \  inch  to  1|  inches  in  thick- 
ness. In  the  Charity  Hospital,  New 
York,  the  wound  having  been  brought 
into  a  granulating  condition,  then  grafts 
are  applied,  and  the  whole  covered  with 
clay  mixed  to  a  paste  with  oil.  This  is 
applied  twice  a  day. 

\d)  Other  substances  which  may  be 
used  are  carded  oakum  or  sawdust. 

The  preceding  are  the  chief  ways  of 
dressing  wounds,  and  whatever  method 
is  applied,  y*ree  drainage  is  of  cardinal 
importance,  either  by  Chassaignac's  India- 
rubber  tubes,  strands  of  cai'bolised  catgut, 
sUk-worm  gut,  oakum,  or  horse-hair  ;  or 
glass  tubes  or  spiral  wire,  etc.,  introduced 
into  the  most  dependent  part  of  the 
wound.  The  first  dressing  should  not  be 
removed  for  a  week,  except  under  special 
circumstances  or  particular  methods  of 
treatment.  The  tubes  ai-e  cut  level  with 
the  skin,  and  two  threads  of  carbolised 
silk  fastened  to  its  orifice  and  tied  in  a 
knot,  which  is  fixed  by  the  dressing,  and 
prevents  the  tube  slipping.  In  most 
cases  it  is  best  to  put  the  tube  in  the 
most  dependent  place,  but  if  Lister's 
method  is  used,  and  this  position  would 
expose  the  wound  to  the  sources  of  putre- 
faction, the  tube  is  placed  in  another 
part,  for  instance  at  the  upper  angle  in 
hernia. 

Rest  is  essential,  and  compresses  of 
lint,  absorbent  cotton,  gauze,  or  sponge 
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are  useful.  Wounded  limbs  should  be 
placed  in  splints  and  skmg.  If  union 
by  first  intention  does  not  take  place,  the 
wound  becomes  inflamed,  and  traumatic 
fever  sets  in ;  all  sutures  must  be  removed, 
medicated  poultices  or  warm  water  dress- 
ing being  applied,  and  the  wound,  which 
heals  by  granulation,  treated  as  an  ulcer. 
Eor  unhealthy  wounds  iodised  colloid — 
styptic  colloid  5],  with  iodine  gr.  xx — is 
useful. 

For  contused  and  lacerated  wounds 
the  treatment  must  be  as  follows : — All 
foreign  bodies  must  be  removed,  and  the 
edges  of  the  gap  placed  as  far  as  possible 
in  contact ;  it  is  unadvisable  to  remove 
any  skin  which  is  adherent.  If  the 
contusion  is  slight,  sutures  may  be  used ; 
if  more  severe,  apply  absorbent  cotton, 
saturated  with  terebene  1  part  and 
olive  oil  3  parts ;  pads  of  the  cotton,  or 
carded  oakum  soaked  in  hot  water ;  or 
medicated  poultices,  or  irrigation  with 
warm  water  to  assist  the  separation  of 
the  sloughs.  The  aseptic  treatment  is 
here  very  useful.  Free  drainage  is  essen- 
tial, with  rest  and  fixation  of  the  part.  In 
severe  cases  amputation  is  necessary. 
1 .  In  avulsion  of  the  limb  by  machinery, 
etc.  2.  If  the  soft  parts  and  the  bones 
be  extensively  damaged,  3.  If  the  bone 
be  bared  to  a  great  extent.  4.  Implica- 
tion of  a  large  joint  with  laceration  of 
the  muscles.  5.  Severe  crushes  of  the 
foot.  6.  Laceration  of  a  large  artery 
with  injury  to  the  muscles  and  fracture 
of  the  bone.  7.  In  traumatic  gangrene. 
The  after  treatment  of  these  wounds 
which  heal  by  second  intention  is  similar 
to  that  of  an  ulcer. 

Of  punctured  wounds. — Arrest  the 
hfemorrhage  by  pressure  from  compresses, 
cold,  and  if  arterial,  cutting  down  on  the 
severed  vessel  and  tying  both  ends. 
The  aseptic  method  is  of  immense  value. 
Although  these  wounds  generally  heal 
by  second  intention,  an  effort  should 
always  be  made  to  secure  adhesive  union. 
The  cavity  should  be  injected  with  some 
anti.septic  and  closed  with  styptic  colloid 
and  absorbent  cotton,  the  sides  being 
kept  together  by  pads,  etc.  If  this  fail, 
and  suppui'ation  ensues,  take  care  that 
the  matter  is  not  .shut  in,  by  the  use  of 
drainage  tubes,  counter  incisions,  and 
enlargement  of  the  wound;  medicated 
poultices  and  afterwards  astringent  in- 
jections will  promote  the  closure  of  the 
wound  from  the  bottom  like  a  sinus.  In 


the  case  of  wounds  inflicted  by  barbed 
instruments,  as  fish  hooks,  crochet  needles, 
and  the  like,  the  point  should  be  pushed 
onward  so  as  to  make  a  counter  openijig, 
the  barbed  head  removed  with  wire  nip- 
pers, and  the  shaft  can  then  be  easily 
withdrawn. 

General  Treatment. — For  slwck,  wine 
and  water,  brandy  and  water,  ether,  and 
ammonia,  if  the  patient  can  swallow.  If 
more  severe,  maintain  the  heat  of  the 
body  by  blankets,  and  hot- water  bottles; 
a  mustard  poultice  to  epigastrium  is  of 
value.  Hypodermic  injections  of  ether 
and  digitalis  with  atropine  gr.  As 
patient  recovers,  opium  and  digitalis  in- 
ternally with,  in  some  cases,  small  doses 
of  turpentine.  Suppositories  of  opium 
and  hyoscyamus  are  useful.  Ice  to 
quench  the  thirst.  In  cases  of  shock, 
where  an  operation  is  necessary,  the  rule 
is  to  wait  for  reaction,  or  until  the 
patient  is  sensible  of  the  pain  caused  by 
the  injury  ;  then  administer  ether,  and 
operate. 

Traumatic  and  Infiammatory  Fever 
(vide  chap.  i.). 

Traumatic  Delirium.  —  The  sthenic 
form  is  treated  by  ice  to  the  head,  leeches, 
purging,  and  low  diet.  Opium  and  small 
doses  of  vin.  antimon.  A  straight  waist- 
coat may  be  necessary.  Irritative  form, 
by  large  doses  of  opium  with  hyoscyamus, 
or  chloral  hydrate  with  bromide  of  potas- 
sium, preceded  by  a  purgative.  Stimu- 
lants in  small  quantities.  If  the  insomnia 
be  difiicult  to  overcome,  Morrant  Baker 
advises  that  the  patient  should  be  chloro- 
formed, and  when  under  the  anaesthetic, 
a  hypodermic  injection  of  morphia  be 
administered. 

Poisoned  Wounds  are  arranged  in 
three  classes.  1.  Poisons  the  products 
of  disease  or  decomposition  in  m.an  or 
beasts,  both  dead  and  living.  The  poison 
is  either  the  result  of  chemical  decompo- 
sition and  of  the  nature  of  a  ptomaine, 
or  an  active  multiplying  micro-organi.sm. 
2.  Poisons  derived  from  the  arachnidans 
and  reptiles.  3.  Poisons  derived  from 
insects. 

In  the  first  class  are  placed  dissection 
or  post-mortem  wounds,  malignant  pus- 
tule, fish  wounds,  rat  bites,  hydrophobia, 
etc.  In  the  second,  poisoning  by  spiders, 
scorpions,  tarantula,  centipedes,  and 
venomous  snakes.  In  the  third,  stings 
of  wasps,  bees,  etc.  These  wounds  are 
dangerous  from  the  absorption  of  a  virus 


GUNSHOT 

into  the  system,  and,  wlien  dependent  on 
micro-organisms,  from  the  spreading  and 
multiplication  of  the  poison  in  the  system. 
They  are  apt  be  followed  by  septicaamia, 
local  inflammation,  cellulitis  {vide  chap, 
vii.),  pustules,  boils,  lymphangitis,  and  in 
case  of  bites  from  venomous  serpents, 
speedy  death. 

Treatment. — Suction  by  the  mouth,  a 
ligature  tied  tightly  round  the  limb, 
excision  of  the  part,  followed  by  cauteri- 
sation with  the  red  hot  iron  or  pure 
carbolic  acid.  In  the  second  and  third 
varieties  use  aqua  ammoniae  to  the 
wound,  and  brandy  and  ammonia  inter- 
nally. Arsenic  is  much  used  for  snake 
bites.  Injection  of  ammonia  into  the 
veins.  Bibson's  antidote  for  rattle-snake 
bites  is  composed  of  bromine  5v,  hydrarg. 
perchlor.  gr.  ij,  potass,  iod.  gr.  iv.  Dose, 
■"ix,  repeated  in  twenty  minutes.  For 
the  various  consequences  which  may 
ensue,  the  reader  is  referred  to  the 
different  subjects. 

Gun-shot  Wounds  are  those  inflicted  by 
substances  impelled  from  fire-arms,  and 
are  usually  punctured,  lacerated,  and 
contused.  The  orifice  of  entrance  is  small, 
circular,  inverted,  and  marked  by  livid 
discoloiu-ation ;  that  of  exit  large, 
jagged,  irregular,  more  elongated  and 
everted;  but,  if  the  momentum  of  the 
bullet  is  great,  the  appearance  of  the 
latter  wound  may  be  similar  to  that  of 
entrance.  The  symptoms  are,  pain  of  a 
numb  character  at  first,  but  afterwards 
acutely  burning,  accompanied  by  great 
prostration  and  shock,  with  extreme 
depression  of  spirits.  The  bleeding  is 
less  than  from  other  injuries,  except 
when  a  large  vessel  is  cut,  which  may 
cause  immediate  death.  These  wounds 
are  followed  by  inflammation,  and  pro- 
fuse and  extensive  suppuration  or  gan- 
grene. Consecutive  haemorrhage  is  apt 
to  occur  when  the  sloughs  are  separating, 
from  the  sixth  to  the  twentieth  day. 
The  presence  of  a  bullet  is  ascertained  by 
digital  exploration,  or  the  use  of  a  blunt 
probe  twelve  inches  long,  of  silver, 
■  copper,  or  lead.  Nekton's  probe  is  of 
service  if  the  presence  of  a  bullet  is 
doubtful,  or  the  electric  probe  may  be 
used. 

Treatment. — Gro.ss  writes  :   "  In  the 
treatment  of  gun-shot  wounds,  six  indi- 
I  cations  are  presented.    1 .  To  revive  the 
patient,  or  promote  reaction.  2.  To  arrest 
haemorrhage.   3.  To  ascertain  the  precise 
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conditions  of  the  soft  parts  and  bones. 
4.  To  extract  the  ball,  and  any  foreign 
matter  that  may  have  entered  along 
with    it.     5.  To    remove    any  loose 
piece   of    bone.     6.   To  circumscribe 
the   resulting  inflammation.      To  re- 
lieve the  shock,  the  measures  already 
mentioned  are  useful.   For  the  arrest  of 
haemorrhage    {'oide   chap,   xviii.).  To 
ascertain  the  conditions  of  the  parts,  the 
finger  or  probe.    For  the  extraction  of 
bullets  or  foreign  bodies,  the  part  is 
placed  exactly  in  the  same  position  as 
when  the  injury  occurred,  and  Luer's 
bullet  forceps  or  Coxeter's  bullet  scoop 
employed.    Infiammation  is  limited  by 
cold  irrigation,  ice  bags,  and  the  aseptic 
method  if  possible,  afterwards  medicated 
water-dressing  or  poultices;  free  drainage 
is  imperative.  When  suppuration  results, 
warm  applications  and  antiseptics,  with 
a  free  exit  to  all  discharges.  Consecutive 
haemorrhage  must  be  stopped  by  apply- 
ing an  Esmarch's  bandage,  enlarging  the 
wound  if  necessary,  and  ligaturing  the 
artery  above  and   below  the  injury; 
should  this  not  be  possible  from  the  state 
of  the  parts,  or  the  depth  of  the  wound, 
ligature  of  the  main  artery  in  its  course ; 
this  failing,  amputation,  if  wound  be 
situated  in  a  limb,  if  not,  nothing  remains 
but   to   try  pressure   with   shot,  etc. 
Amputation  is  required:    1.  When  a 
limb  is  partially  or  wholly  carried  off", 
or  disorganised  by  a  so-called  wind  con- 
tusion, owing  to  the  ball  striking  the  skin 
in  a  slanting  direction  and  with  slight 
momentum;  thus  rolling  over  the  cuta- 
neous surface,  which  is  apparently  unhurt, 
but  causing  serious  subcutaneous  injury. 
2.  In  compound  gun-shot  fractures  of 
the  lower  third  of  the  femur,  bones  of 
the  leg  and  foot;  in  extensive  wounds 
of  the  lower  extremity,  except  the  hip 
(where  amputation  has  proved  exceed- 
ingly fatal  in  gun-shot  wounds);  in  the 
upper  extremity  and  the  hip,  excision  or 
the  expectant  plan  of  treatment  must  be 
preferred.     3.   In  acute  osteomyelitis. 
4.  Uncontrollable  secondary  haemoi'rhage 
from  an  eroded  vessel  or  ruptiu^ed  trau- 
matic aneurism.    5.  If  traumatic  gan- 
grene has  supervened.  Amputation  may 
either  be  performed  primarily  and  pre- 
ferably  before    reaction    sets    in,  or 
secondarily,  after  the  establishment  of 
suppiiration. 

In  gun-shot  fractures  involving  the 
head  and  neck  of  the  femur.  Dr.  Otis,  as 
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a  result  of  the  American  war,  has  drawn 
the  following  conclusions.  Amputation 
will  be  proper:  1.  When  the  thigh  is 
toi-n  ofF,  or  the  upper  part  of  the  femur 
comminuted  with  great  laceration  of  the 
soft  parts.  2.  When  a  fracture  of  tlie 
head,  neck,  and  trochanter  of  the  femur 
ifi  complicated  with  a  wound  of  tlio 
femoral  vessels.  3.  When  a  gun-shot 
injury  of  the  hip- joint  is  complicated  by  a  ' 
severe  compound  fracture  of  the  leg  | 


lower  down,  or  a  woimd  of  the  knee- 
joint.  4.  When,  without  any  fracture,  the 
vessels  are  cut  off  clo.se  to  the  pelvis.  5. 
When  a  fracture  in  the  region  of  the 
trochanters,  is  complicated  with  such  a 
degree  of  longitudinal  Assuring  as  will 
render  excision  improper.  Excision  is 
to  be  performed  in  all  uncomplicated 
cases  of  gun-shot  wounds  of  the  head  or 
upper  extremity  of  the  femur. 


CHAPTER  XI. 

INJURIES  CAUSED  BY  EXCESSIVE  HEAT  AND  COLD. 


Burns  ami  Scalds  are  the  phenomena 
produced  by  the  application  of  excessive 
heat  to  the  body.  When  the  exciting 
agent  is  a  fluid,  the  injury  is  termed  a 
scald.  According  to  the  depth  of  tissue 
affected,  burns  were  classified  by  Dupuy- 
tren  into  six  degrees. 

1.  Redness  and  desquamation,  the 
outer  layer  of  the  cuticle  being  alone 
implicated. 

2.  Vesication,  the  cuticle  being  de- 
tached from  the  true  skin  in  blisters. 

3.  Destruction  of  the  cuticle  and  a 
portion  of  the  cutis  vera. 

4.  Destruction  of  all  the  cutis  vera, 
with  exposure  of  the  subcutaneous  cellu- 
lar tissue. 

5.  Destruction  of  the  superficial 
muscles. 

6.  Implication  of  the  whole  thick- 
ness of  a  limb. 

Scalds  generally  leave  the  cutaneous 
hairs  unaffected. 

Symptoms. — Pain  always  accompanies 
a  burn,  this  being  more  severe  in  slight 
burns  of  the  first  three  degrees,  the 
nerves  being  entire  and  their  sensitive 
ends  exposed,  inflamed,  and  highly  irri- 
table ;  whilst  in  deeper  burns  the 
nervous  terminations  are  destroyed,  and 
the  parts  numbed.  The  healing  of  a 
burn  takes  place  by  a  process  of  suppura- 
tion, ulceration  and  sloughing  similar 
to  that  already  described.  The  ulcerated 
surface  is  slow  in  healing  on  account  of 
its  large,  florid,  exuberant  granulations ; 
the  cicatricial  tissue  is  extremely  pro7ie  to 
contract,  giving  rise  to  adhesive  bands 
and  deformities. 

General  Symptoms  depend  rather  on 
the  extent  of  tissue  involved  than  on 
the   depth   of   the   burn,  being  most 


marked  in  the  very  young  or  old,  the 
enfeebled,  and  after  burns  on  the  trunk, 
especially  the  abdomen  or  thorax.  They 
consist  of — 

1.  Depression,  lasting  for  about  two 
days,  the  patient  being  collapsed,  with 
cold  extremities,  shivering  and  prostra- 
tion. Death  may  ensue  during  this 
period  from  intei'nal  congestions  of  the 
brain,  meninges,  stomach,  intestines, 
lung,  kidneys,  pharynx  and  larynx. 
In  children,  convulsions  and  coma  are 
very  grave  symptoms.  Patients  after 
extensive  burns  often  complain  of  great 
desire  to  pass  water,  even  though  the 
bladder  be  empty.  Fifty  per  cent  of 
fatal  cases  occur  during  this  stasre. 

2.  Re-action  and  pyi-exia  continuing 
two  weeks.  There  are  the  following 
symptoms  :  high  temperature,  a  quick 
pulse,  bi-ight  eyes,  great  and  almost  un- 
endurable thu'st,  constipation,  scanty 
secretions,  vomiting  with  diarrhoea,  and 
the  other  phenomena  of  irritative  fever. 
Death  results  from  gasti'o-enteritis,  ulcer 
of  the  stomach,  peritonitis,  perforating 
ulcer  of  the  duodenum  (about  the  tenth 
day  after  the  accident),  pneumonia, 
pleurisy,  and  bronoliitis ;  there  being  a 
great  tendency  to  hyperajmia,  and  in- 
flammation of  important  organs,  especi- 
ally the  abdominal.  Tliirty  per  cent  of 
fatal  cases  die  at  this  time. 

3.  Exhaustion  from  the  continued 
discharge  of  pus,  with  probably  the 
supervention  of  hectic.  Death  liapjjons 
from  the  thoracic  oi-gans  being  attacked 
with  inflammatory  affections,  and  some- 
times from  py£emia.  Twenty  per  cent 
of  fatal  cases  die  during  this  period. 

The  Prognosis  depends  on  the  extent 
of    the   burn,   its    situation,  degree, 
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.mount  of  collapse  and  fever.  If  the 
injury  exceeds  more  than  one-third  of 
the  surface  of  the  body,  recovery  rarely 
takes  place.  Unfavourable  symptoms 
after  shock  are  scanty  and  albuminous 
urine,  dry  sldn,  constipated  bowels, 
delirium  and  stupors,  rapid  feeble  pulse, 
vomiting  of  blood,  and  a  subnormal 
tempei'ature.  Burns  are  slow  in  heal- 
ing, whilst  the  possibility  of  gangrene, 
pyismia,  and  the  necessity  of  amputation 
must  be  considered  before  giving  an 
opinion.  The  largest  number  of  deaths 
occur  in  the  first  twenty-four  hours  ;  the 
next  most  critical  peiiod  is  from  the 
eighth  to  the  thirteenth  day. 

Treatment. — For  slight  burns  of  the 
fingers  and  toes  nothing  answers  better 
than  collodion,  collodion  and  castor  oil, 
or  styptic  colloid.  The  two  great  prin- 
ciples are,  to  exclude  the  air  and  retain 
the  cuticle.  The  clothes  must  be  removed 
with  great  gentleness,  and  where  it  would 
not  be  possible  to  remove  them  without 
stripping  off  the  cuticle,  they  must  be 
cut  with  scissors  and  the  adherent  por- 
tions left  on.  In  burns  of  the  first  degree 
immersion  of  the  part  affected,  if  an  ex- 
tremity, in  iced  water  from  two  to  four 
hours,  followed  by  acetate  of  lead,  5j,  to 
resin  ointment  ;  co"  if  on  the  trunk, 
powdered  ice  made  into  a  paste  with  fresh 
lard,  provided  the  injury  is  of  limited 
extent.  In  more  severe  burns  the  part 
should  be  washed  by  means  of  an 
irrigator  or  syringe,  with  Tursche's 
antiseptic  fluid  (boracic  acid  5  parts,  sali- 
cyUc  acid  1  part,  water  500  parts).  To 
cover  the  part,  subnitrate  of  bismuth,  or 
iodoform  and  bismuth,  may  be  thickly 
dredged  over  it,  and  then  absorbent  cotton 
wool  of  a  uniform  thickness,  bandaged 
with  a  moderate  amount  of  firmness 
outside.  In  removing  this  di'essing  all 
adherent  wool  must  be  left,  and  olive  oil 
used  to  soften  the  crusts.  In  the  case  of 
children,  flour  may  be  used  in  the  same 
way  wit3iout  the  wool,  the  dredging  being 
repeated  every  half  hour.  An  excellent 
plan,  as  recommended  by  Morris,  is  to 
place  the  little  patient  in  a  bed  of  loose 
bran  so  that  the  child  is  entirely  covered 
with  it.  Gam gee  uses  absorbent  cotton 
and  gauze  tissue  covered  with  glycerinum 
boracis,  terebene,  and  olive  oil  in  equal 
parts.  Carron  oil  or  linimentum  calcis 
(solution  of  lime  and  olive  oil  equal  parts) 
is  miich  u.sed  as  a  dressing,  but  in  my 
opinion  is  a  filthy,  dirty,  and  most  foul- 


smelling  application.  A  much  better 
remedy  is  a  mixture  of  2  parts  of  car- 
bolised  linseed  oil,  one  part  of  aqua  calcis, 
with  a  little  turpentine  or  juniper  oil. 
Glycerine  of  starch  is  sometimes  very 
soothing,  particularly  in  bm-ns  of  the 
face.  A  method  to  be  remembered  is  the 
continuous  tepid  bath,  which  is  of  gi-eat 
service  in  suitable  cases.  When  several 
degrees  of  burns  are  combined,  a  solu- 
tion of  nitrate  of  silver  (gr.  x  to  5j), 
though  it  at  first  increases  the  pain,  will 
soon  give  relief.  For  scalds,  liquor  sodsB 
chlorinat.  (3]  to  Oj)  applied  as  a  lotion, 
but  in  cold  weather  oil  should  be  used 
instead  of  water.  Bicarbonate  of  soda 
in  solution  or  powder  is  also  of  use.  To 
remove  fcetor,  powdered  wood  charcoal 
may  be  employed.  Blistei's  may  be 
pricked  or  left  untouched,  but  nil  cuticle 
must  he  retained,  and  the  parts  dressed  as 
seldom  as  possible.  When  the  sloughs  are 
separating  the  treatment  is  the  same  as 
an  vilcer.  I  have  found  nothing  better 
than  iodoform  and  vaseline ;  other  appli- 
cations which  may  be  used  are  subnitrate 
of  bismuth,  iodoform,  and  vaseline ;  car- 
bolic oil  or  lotion ;  creasote  and  resin 
ointment;  resin  ointment  (3])  with  tur- 
pentine (5j) ;  solution  of  ferri  sulph. 
(5j  to  Oj) ;  picked  oakum,  especially  in 
burns  of  the  hands  and  feet.  As  the 
granulations  have  a  great  tendency  to  be 
redundant  the  treatment  must  not  be  too 
stimulating.  Nitrate  of  silver  or  sulphate 
of  copper  applied  round  the  edge  of  the 
sore  will  reduce  the  granulations,  or 
better  the  transplantation  of  cuticle, 
which  has  a  like  effect,  and  at  the  same 
time  helps  the  process  of  cicatrisation 
and  renders  the  scar  more  supple.  Pres- 
sure by  strapping  is  very  efficacious  for 
the  same  purpose.  Limb  should  be  fixed 
in  a  splint  to  prevent  contraction  of  the 
cicatrix.  In  burns  of  the  sixth  degree 
amputation  should  be  at  once  performed ; 
later  on,  if  by  the  separation  of  the  sloughs 
a  joint  be  opened  and  disorganised,  or 
the  wound  be  too  large  for  the  granu- 
lating process  to  fill  up,  and  the  patient's 
health  is  failing,  amputation  will  be 
called  for. 

General. — The  axioms  are:  1.  Allay 
pain.  2.  Promote  reaction.  In  the 
stage  of  collapse  administer  stimulants, 
as  hot  coffee,  spirits,  wine,  beef  tea,  milk 
punch,  etc.  ;  if  the  patient  be  unable 
to  swallow,  inject  ether  or  tincture  of 
digitalis,  hypodermically,  or  brandy  by 
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the  rectum.  Medicinal  stimulants,  as 
ammonia,  ether,  etc.  Apply  wai-rath  by 
hot-water  bottles  and  blankets.  To 
relieve  the  pain,  tr.  opii  in  small  doses 
frequently  repeated,  chloral,  or  morphia 
and  ati'opine  subcutaneously,  but  the 
latter  should  be  carefully  vised  owng  to 
the  tendency  to  congestion.  In  childi'on, 
full  doses  of  tinctui-e  of  hyoscyamus. 
For  the  thirst,  milk  and  soda  water, 
ice,  or  barley  water  with  a  lemon 
cut  up  and  placed  in  it.  In  the  stage 
of  reaction,  saline  purgatives  are  use- 
ful, or  pulv.  hyd.  c.  creta,  combined 
with  hyoscyamus,  a  milk  diet,  and 
acetate  of  potash  with  tincture  of 
digitalis.  Should  enteritis  or  pneumonia 
supervene,  counter  irritation  to  the 
abdomen  or  chest ;  but  if  these  parts  are 
involved,  as  is  often  the  case,  mustard 
poultices  must  be  applied  to  any  avail- 
able part  not  touched  by  the  burn.  If 
vomiting  and  diarrhoea  be  present,  treat 
as  a  case  of  typhoid  fever ;  should 
ursemic  symptoms  arise,  subcutaneous 
injections  of  pilocarpine  with  tincture  of 
digitalis.  In  cerebral  affections,  con- 
tinued warm  bath  with  bromides ;  if 
the  warm  bath  cannot  be  employed, 
warm  affusions  to  the  head,  or  clothes 
wrung  out  of  hot  water.  In  the 
exhaustive  stage,  wine,  good  feeding, 
change  of  air,  tonics,  and  a  supporting 
plan  of  treatment. 

Frost-bite. — The  effects  of  extreme 
cold  are,  in  the  first  degree,  forcible  con- 
traction of  the  small  vessels,  with 
anaemia ;  in  the  second,  the  vitality  of 
the  part  is  endangered ;  it  is  stiff,  numb, 
pale,  and  shrunken.  In  the  third, 
the  tissues  have  lost  their  vitality, 
they  are  deprived  of  sensation  and 
motion,  and  are  of  a  bluish  white  hue ; 
vesication  may  occur.  The  extremities, 
as  the  nose,  ears,  fingers  and  toes,  are 
most  liable  to  be  affected. 

Constitutional. — Languor,  uncontrol- 
able  inclination  to  sleep,  passing  on  to 
stupor  and  coma. 

Treatment. — The  great  object  is  to 
moderate  the  reaction,  for  if  this  be 
excessive  gangrene  will  certainly  result. 
The  part  should  be  rubbed  with  snow 
and  afterwards  placed  in  a  cold  bath, 
the  temperature  of  which  should  be 
gradually  raised.  As  reaction  ensues, 
wai'm  liquids,  as  coffee,  tea,  or  wine, 
may  be  swallowed,  or  brandy  and  milk 
injected  into   the   rectum ;   the  part 


should  be  wrapped  in  flannels,  vigorous 
friction  being  applied.  Vertical  suspen- 
sion of  the  limb  affected  is  useful.  If 
inflammation  follow,  warm  lead  and 
opium  lotions,  or  painting  the  part  with 
tr.  iodi.  CO. ;  for  frost-bitten  extremities 
painting  with  dilute  nitric  acid  is  recom- 
mended. If  gangrene  happen  it  must 
be  treated  according  to  the  usual 
methods;  amputation,  if  neceasary, 
should  be  performed  as  soon  as  the  line  of 
separation  is  distinct.  In  persons  who 
appear  dead  from  cold,  besides  friction 
with  snow  and  ice  in  a  cold  room, 
artificial  respiration  must  be  persistently 
employed  for  hours. 

Chilblain,  Pernio,  is  a  local  erythema- 
tous congestion  of  the  sldn,  due  to  cold. 

Causes. — A  feeble  state  of  the  circula- 
tion, often  hereditary,  and  most  frequent 
in  women  and  children.  Too  suddenly 
warming  a  cold  part.  Sudden  changes 
in  the  weather,  cold  climate,  etc.  Any- 
thing which  hinders  the  blood  stream,  as 
tight  gloves,  or  boots,  etc. 

Symptoms. — There  are  three  degrees. 
1.  Congestion  with  extreme  itching  and 
tenderness  on  pressure.  2.  Vesication. 
3.  Death  of  the  skin  or  cellular  tissue, 
with  troublesome  ulceration.  Chilblains 
are  most  common  on  the  extremities,  as 
the  hands,  feet,  ears,  etc. 

Treatment. — General.  The  diet  should 
be  generous.  A  glass  or  two  of  wine  or 
rum  and  milk  in  the  morning.  Inter- 
nally, opium  and  quinine.  Patient  must 
be  warmly  clad  and  wear  flannels.  Bed- 
room must  be  heated  to  the  same  tem- 
perature as  the  sitting-room.  Tight- 
fitting  gloves  or  boots  should  be  pro- 
hibited. Warm  stockings  worn  in  bed 
are  of  service. — Local.  In  the  first 
degree,  stimulating  applications,  as 
aconite,  opium,  and  chloroform  lini- 
ments in  equal  parts ;  or  tr.  cantharid. 
2  parts,  with  lin.  sapon.  5  parts  ;  or  tur- 
pentine and  copaiba  or  olive  oil  in  equal 
parts;  tr. orlin.  iodid.  mth  lin.  saponis; 
tr.  capsici ;  camphor  dissolved  in  Ean 
de  Cologne.  To  relieve  the  itching, 
glycerine  and  belladonna,  or  lin.  bella- 
donna}, are  useful.  In  the  second  stage, 
ung.  hydrai'g.  flav. ;  ung.  hyd.  nit.  dil. ; 
ung.  hydrarg.  rub. ;  iodoform  3  parts  and 
gallic  acid  1  part;  iodoform  ointment 
or  styptic  colloid.  If  gangrenous,  Peru- 
vian balsam  until  the  slough  separates, 
and  then  any  of  the  preceding  appUca- 
tions. 
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SECTION  V. 

INJURIES  AND  DISEASES  OF  BONES  AND  JOINTS. 

CHAPTER  XII. 

INJURIES    TO  BONES. 


I'ontusion  of  the  Bone  and  Periosteum 
a  common  and  usually  a  trivial  acci- 
ucnt,  but  at  the  same  time,  in  enfeebled 
nr  debilitated  persons,  may  be  followed 
1  .V  periostitis,  abscess,  caries  and  necrosis, 
etc. 

Treatment  consists  in  the  application 
of  pressure  with  absorbent  cotton  and  a 
bandage,  fomentations,  and  leeches. 

Bending  without  fractiu-e  may  occur 
in  young  persons  from  the  effects  of  a 
blow  or  fall,  but  this  is  in  most  cases 
associated  with  incomplete  fracture  of 
the  convex  surface.  (Green-stick  Frac- 
ture.) 

Fractures. — A  fracture  is  a  solution 

■  of  continuity  of  a  bone,  accompanied  by 
more  or  less  laceration  of  the  perios- 
teum and  medulla. 

Causes. — 1.  Direct  violence  applied  to 
the  seat  of  injury. 

2.  Indirect  violence,  causing  a  fracture 
through  the  agency  of  the  mechanical 
force  acting  at  a  distance  from  the  locality 
of  the  lesion  ;  for  example,  a  fracture  of 
the  collar-bone  resulting  from  a  fall  on 
the  palm  of  the  hand,  the  bone  giving 
way  in  its  weakest  place  from  the  forces 
;  applied  by  the  weight  of  the  body  on  the 
•  one  end  and  a  resisting  substance  at  the 
'  other.    Fractures  by  contre-coup,  which 
:  have  been  described,  appear  to  have  no 
I  existence. 

.3.   By  muscular  action,  as  seen  in 

■  transverse  fracture  of  the  patella. 

4.  Avulsion  or  Sprain  Fracture,  which 

■  is  the  tearing  away  of  a  small  piece  of 
bone  by  the  stress  put  upon  the  ten- 

'  dinous  or  ligamentous  connexions  with 
:  it. 

Predisposing, — Situation,  some  bones 
being  much  more  exposed  than  othei's, 
as  the  nasal.  Shape,  long  bones  being 
especially  liable  to  fracture.  Age,  exer- 
cises great  influence  as  to  the  tendency 


of  certain  bones  to  be  fractured :  in 
children  the  accident  is  most  frequently 
met  with  in  the  femur,  humerus,  and 
clavicle,  and  two  special  kinds  of  injury 
are  met  with  : — 1 .  Green-stick  fracture ; 
2.  Separation  of  the  epiphyses;  in  adults 
the  bones  of  the  leg,  foreaim,  shaft  of 
the  femur,  humerus,  cla^'icle,  and  the 
ribs ;  in  old  persons  the  neck  of  the 
femur,  and  lower  end  of  the  radius,  this 
being  due  to  senile  osteoporosis,  render- 
ing the  bone  weak.  Sex,  men  being 
more  often  affected  than  women,  from 
the  nature  of  their  occupations.  Certain 
diseases,  as  syphilis,  rickets,  scurvy,  cancer, 
locomotor  ataxy,  insanity,  and  diseases 
of  the  bone,  as  necrosis,  caries,  carcinoma, 
sarcoma,  and  hydatids. 

Categories. — Fractures  are  classed  (a) 
according  to  their  nature,  into  :  1 .  Simple 
— Without  an  open  wound  communi- 
cating with  the  broken  ends  of  the  bone. 
The  latter  may  be  simply  divided,  or  the 
fragments  may  be  driven  into  one  another 
and  fixed.    (Impacted  Fracture.) 

2.  Compound,  or  having  a  wound  lead- 
ing to  the  seat  of  the  lesion.  This  may 
occur  either  from  the  action  of  the  same 
force  which  inflicted  the  fracture,  or  the 
penetration  of  the  sharp  extremity  of 
one  of  the  fractured  surfaces  through 
the  skin  (primary).  At  a  later  period 
it  may  result  from  a  depressed  fragment 
giving  rise  to  ulceration  of  the  skin  ;  or 
the  parts  being  bruised  over  the  seat  of 
the  fracture  may  slough  (consecutive). 

3.  Separation  of  the  Epiphysis  is  only 
met  with  in  young  persons  before  ossifi- 
cation ifi  completed.  It  is  most  prone  to 
occur  at  the  extremities  of  the  humerus 
and  lower  ends  of  the  radius  and  femur. 
The  ossifying  end  of  the  long  bone,  with 
the  layer  of  connecting  cartihige,  is  de- 
tached. The  periosteum  is  stripped  off 
the  shaft,  and  there  is  great  risk  of 
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fracture  being 


suppuration.  The  displacement  is  often 
very  great,  with  injin-y  to  the  nerves 
and  blood  vessels,  liednction  is  very 
difficult  and  best  effected  under  an 
anaesthetic.  These  fractures  are  apt  to 
be  followed  by  diminished  growth,  short- 
ening, deformity,  and  impairment  of 
movement.  Separation  of  the  epiphyses 
of  long  bones  is  not  uncommon  in  infants 
the  subjects  of  hereditary  syphilis,  owing 
to  inflammatory  changes  at  the  junction 
of  the  epiphysis  and  the  shaft ;  a  similar 
condition  is  met  with  in  acute  rickets  or 
infantile  scurvy,  from  blood  being  effused 
under  the  pei'iosteum  and  between  the 
epiphysis  and  the  shaft  (Barlow). 

4.  Complicated. — The 
associated  with  some  scA^ere  injury  re- 
quiring description,  as  dislocation,  injury 
to  joint,  laceration  of  arteries  or  nerves, 
wounds  of  viscera,  etc. 

5.  Comminuted. — When  the  bone  is 
splintered  at  the  seat  of  fracture. 

6.  Incomplete. — The  chief  forms  of 
wHch  are  the  green-stick  fracture,  in 
which  the  bone  is  partially  broken  on 
the  convex  side,  which  only  occvirs  in 
childhood ;  and  the  fissured  fracture, 
which  is  met  with  in  the  skull. 

All  these  fractures  may  be  single, 
double,  or  treble,  etc.,  in  accordance 
with  the  bone  being  broken  in  one, 
two,  or  more  places. 

(6)  With  regard  to  the  direction  of 
the  line  of  fracture,  these  injuries  are 
divided  into  :  1 .  Transverse,  usually  the 
result  of  direct  violence,  occasionally  of 
muscular  action.  2.  Oblique,  from  in- 
direct violence.  3.  Longitudinal,  in  the 
axis  of  the  bone,  often  happens  from 
bullet  wounds,  etc.,  and  in  the  heads 
of  the  long  bones  from  a  blow.  Other 
varieties  now  and  then  present  them- 
selves as  spiral,  T-.shaped,  stellate,  or 
dentate. 

Symptoms. —  1.  Deformity  owing  to 
the  original  violence,  and  displacement 
by  the  weight  of  the  limb  and  muscular 
action  ;  the  displacement  may  be  longi- 
tudinal, angular,  transverse,  or  rotatoiy 
2.  Shortening.  3,  Preternatui'al  mo 
bility  on  handling.  4.  Diminution  or 
loss  of  voluntary  motion.  5.  Crepitus, 
or  a  dry,  coarse,  and  rough  grating 
sensation,  felt,  and  often  heard,  on 
rubbing  the  rough  ends  together.  6. 
Swelling  from  extravasation  of  blood, 
and  this  is  generally  conjoined  with 
ecchymosis.     7.  Pain  at  the  seat  of 


fracture.    Some  of  these  symptoms  may 
be  ab.sent. 

SequelcB. — Traumatic  delirium,  py:i'- 
mia,  tetanus,  thrombosis,  embolism,  fal 
embolism  (from  the  marrow  of  bone), 
oedema  of  the  limb,  stiffening  of  adjacent 
joints,  atrophy  of  the  part,  development 
of  tumours  at  the  seat  of  the  lesion, 
necrosis,  acute  osteo-myelitis,  hypostatic 
congestion  of  the  lungs,  retention  of 
urine,  paraly.sLs  from  implication  of  a 
nerve  in  the  callus,  shortening  of  the 
limb. 

Diagnosis  is  made  by  the  symptoms 
already  stated ;  but  when  only  one  bone 
of  a  pair  is  broken,  very  careful  exami- 
nation for  slight  inequaUties,  swelling, 
and  crepitus  should  be  made.  Impacted 
fractnres  are  detected  by  the  di.splace- 
ment,  change  of  shape,  pain,  shortening, 
etc.  In  compound  fractures  if  there  be 
any  doubt  the  surgeon  must  inti-oduce 
his  finger  into  the  wound.  A  rule  which 
must  always  be  attended  to  is,  to  examine 
and  compare  both  limbs,  and  in  doubt/id 
cases  give  an  ancesthetic. 

Mode  in  which  fractures  unite.  —  1. 
Simple.    The  extravasated  blood  is  ab- 
sorbed in  about  a  week  or  ten  days, 
after  causing  some  irritation,  hypersemia, 
and  inflammation  of  the  periosteum  and 
adjacent  vascular  structures.  These  pour 
out  an   exudation  of  a  fibrino-plastic 
nattu'e  into  the  cellular  tissue  around 
the  fracture,  within  the  medullary  canal, 
and  between  the  bony  surfaces,  envelop- 
ing the  seat  of  fracture  in  a  red,  gela- 
tinous mass.    New  vessels  are  produced 
in  the  IjTnph  at  right  angles  to  the  axis 
of   the   bone,  forming   a  granulation 
tissue,  consisting  of  cells  derived  from 
the  blood  corpuscles  in  a  bed  of  fii'm 
intercellular  material.    The  new  vessels 
spring   from  those  of  the  periosteum 
and  bone  in  the  external  callus ;  but, 
necessai'ily,  only  from  the  bone  in  the 
internal.    The  tendons,  connective  tissue 
of  muscles,  and  ligaments  continuous 
with  and  contiguous  to  the  periosteum, 
take  on  a  process  of  parostosis  or  ten- 
dency to  the  formation   of  bone-like 
tissue,  which  becomes  the  .seat  of  ossifi- 
cation by  the  deposit  of  lime  salts  from 
the    ncAvly   formed   ves.sels    into  the 
granulation   or  indiflferent   tis.sue ;  in 
other  cases   this   is   preceded   by  the 
development    of    this    substance  into 
fibrous  tissue  or  fibro-cartilage,  which 
subsequently  becomes  cssified.    Thus  is 
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formed  the  provisional  callus  -which  is 
external  to  the  fractured  surfaces,  and 
internal  in  the  medullary  canal ;  it 
occupies  from  three  to  six  weeks  in  its 
completion,  and  is  not  so  firm  as  com- 
pact bone.  Ossification  commences,  as 
a  rule,  in  one  week  from  the  time  of 
fractiu-e.  The  steps  of  the  process 
forming  the  provisional  callixs  may 
thus  be  summarised  :  1.  Absorption  of 
the  blood-clot.  2.  Effusion  of  plastic 
lymph.  3.  Formation  of  new  vessels, 
and  conversion  of  lymph  into  a  granu- 
lation tissue.    4.  Ossification. 

The  next  stage  is  the  junction  of  the 
compact  tissue,  by  the  production  of  the 
intermediate  or  definitive  callus.  The 
Haversian  canals  become  enlarged  by  the 
absorption  of  their  walls  (rarefying  osti- 
tis), and  are  filled  with  new  cells  in 
increasing  numbers,  and  penetrated  by 
young  vessels;'  when  the  ends  of  the 
bone  are  thus  softened  and  united  by  a 
granulation  tissue,  the  latter  either  at 
once  becomes  organised  into  bone,  or,  by 
means  of  an  intermediate  change,  into 
fibrous  tissue.  The  process  is  completed 
by  the  absorption  of  the  provisional  callus, 
with  the  re-establishment  of  the  medullary 
canal,  in  from  six  to  eight  months,  and 
the  hardening  of  the  new  bone  by  scler- 
osing ostitis.  The  amount  of  callus 
depends  on  the  extent  of  movement  and 
degree  of  injury,  being  greater  where  the 
co-aptation  is  least  exact.  If  the  ends 
overlap  and  join  at  an  angle  there  is  a 
large  amount  of  callus,  and  the  fractured 
surface  of  the  bone  is  rounded  off.  In 
children  more  provisional  callus  is  pr<j»- 
duced  than  in  adults.  In  fractiires  of 
the  ribs  and  clavicle,  provisional  callus 
is  always  formed,  and  this  is  the  usual 
course  of  events  in  animals ;  but  if  the 
bones  are  kept  fixed  in  a  good  position, 
provisional  callus  is  exceptional  in  adults, 
except  at  the  before  mentioned  situations; 
only  intermediate  callus  filling  up  the 
space  between  the  fragments,  and  •  con- 
necting them  together,  but  not  enclosing 
theii-  extremities. 

Compound. — The  effused  blood  becomes 
converted  into  a  pus  and  escapes  as  a 
discharge.  The  bi'oken  surfaces  and  the 
aides  of  the  wound  are  acutely  inflamed, 
and  covered  with  exudation,  into  which 
vascular  loops  bend  from  the  bone  and 
periosteum,  which  again  give  off  fresh 
branches  to  form  granulations  which 
finally  coalesce.    The  external  layer  of 


cells  is  given  off  as  pus,  whilst  by  the 
growth  of  the  internal,  and  their  organ- 
isation into  a  granulation  or  fibrous 
tissvxe,  with  subsequent  ossification,  the 
process  is  completed.  There  is  great 
variety  in  the  formation  of  provisional 
callus,  which  may  be  in  large  quantity 
or  very  scanty.  Abscess  and  necrosis  are 
liable  to  ensue,  and  the  healing  is  much 
more  prolonged  than  in  simple  fracture ; 
the  great  difference  being  that  in  the  one 
case  there  is  suppuration,  in  the  other 
none. 

Dangers  are  shock,  collapse,  haemor- 
rhage, traumatic  gangrene,  fat  embolism, 
tetanus,  and  later  on  hectic  fever,  phle- 
bitis, and  pyaemia. 

Treatment  of  Simple  Fractures. — The 
indications  are  :  (a)  Reduce  the  fractured 
surfacesintoproperposition.  (6)  Maintain 
them,    (c)  Check  and  limit  haemorrhage. 

(«)  Reduction  should  always  be  per- 
formed immediately ;  it  is  affected  by 
counter  extension  or  fixation  of  the 
proximal  part  of  a  limb,  with  extension 
or  traction  of  the  distal  portion,  and 
co-aptation  with  the  fingers  at  the  seat 
of  the  fracture.  Relax  the  muscles  by 
attention  to  the  proper  position,  and  then 
slight  force  will  adjust  the  fragments. 
It  is  very  advantageous  to  place  the 
patient  under  chloroform.  All  original 
curves  must  be  preserved,  the  limb 
being  carefully  compared  with  its  fellow, 
and  the  length  of  the  injured  member 
ascertained  by  careful  measurement  to 
equal  that  of  the  sound. 

(6)  To  maintain  the  ends  of  the  bone 
in  position,  various  appliances  are  used, 
as  pads  of  cotton  wool,  oakum,  tow, 
blanket;  bandages,  either  flannel  or 
calico;  splints  of  wood,  wire,  gutta 
percha,  leather,  poro-plastic,  starch, 
paraffin,  plaster  of  Paris,  tripolith,  zinc, 
tin,  millboard,  glue,  dextrine,  silicate  of 
soda  or  potash,  gum  and  chalk,  etc. ; 
junks  made  of  lengths  of  cane  sewn  into 
pieces  of  calico  are  useful.  The  weight 
and  pulley  is  an  admirable  apparatus. 
The  student  must  bear  in  mind — 1. 
The  bandage  must  never  be  apjJied  under 
the  splint,  or  gangi-ene  may  result.  2. 
If  possible  do  not  cover  the  seat  of  the 
fracture,  so  that  it  can  easily  be  in- 
spected. 3.  The  splint,  which  must  be 
well  padded,  should  confine  the  joints 
above  and  below  the  place  of  injmy. 
4.  If  the  fracture  be  situated  in  a  limb, 
leave  the  fingers  and  toes  exposed. 
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(c)  Ha3mori-hage  i.s  controlled  by 
evaporating  lotions ;  if  bullae  form,  they 
should  be  opened,  but  the  cuticle  care- 
fully retained. 

Plaster  of  Paris  Treatment. — The  best 
way  of  treating  most  fractui-es  is  by  the 
method  described  in  Gamgee's  excellent 
work,  which  all  students  should  peruse, 
"  On  the  Treatment  of  Wounds  and 
Fractures."  "  The  limb  is  surrounded 
with  a  layer  of  absorbent  tissue,  and 
outside  this  another  layer  of  the  same 
tissue,  previously  soaked  in  plaster  of 
Paris  cream,  is  moulded.  This  cream  is 
made  by  sprinkling  in  water  perfectly 
fresh  and  powdered  plaster  of  Paris. 
Stir  with  a  metal  spoon,  and  continue 
sprinkling  the  powder  until  the  liquid 
acquires  the  consistence  of  rich  cream, 
or  thin  batter.  The  tissue  on  being 
pressed  into  the  liquid,  very  quickly 
becomes  completely  saturated.  It 
requires  to  be  li'ghtly  squeezed  to  express 
redundant  cream,  and  is  then  fit  to  be 
smoothly  applied  over  the  layer  of  dry 
tissue  with  which  the  part  has  been 
previously  covered.  By  bandaging  with 
a  white,  soft,  absorbent  roller,  the  plaster 
covering  is  moulded  accurately,  and 
without  constriction."  In  this  way 
splints  may  be  cut  any  shape,  adapted 
to  any  suface,  and  almost  instantly 
solidified.  By  cutting  strips  of  the  tissue 
and  soaking  them  in  plaster  cream,  any 
joint  may  be  immobilised  by  a  plaster 
and  bandage,  brace  or  lattice  work.  If 
desired,  gum  arable,  starch,  or  dextrine 
may  be  added  to  the  plaster  cream  to 
delay  solidification.  Paraffin  moulds 
and  splints  can  be  made  in  the  same 
way,  the  paraffin  being  melted  in  a  bowl 
immersed  in  boiling  water,  and  absorbent 
tissue  and  bandages  dipped  into  it. 
Splints  thus  prepared  can  be  kept  on 
hand,  and  softened  by  briefly  holding 
them  before  a  fire.  Plaster  rollers  are 
very  useful,  and  are  formed  by  taking 
strips  of  ciinoline  muslin,  and  drawing 
these  throiigh  the  dry  plaster  of  Paris, 
at  the  same  time  rubbing  it  in  with  the 
hand  and  rolling  it  in  a  loose  cylinder. 
Before  being  applied,  these  bandages 
are  immersed  on  end,  in  a  basin  of 
cold  water,  until  bubbles  of  air  cerse 
to  rise.  During  the  employment  of 
the  plaster  roller,  the  hand  of  the 
surgeon  is  now  and  then  put  into 
water  and  passed  over  the  bandage  to 
smooth  down  the  plaster.     To  soften 


any  plaster  apparatus,  salt  and  water 
is  of  sei'vice. 

Accidents  during  Treatment. — Spasm 
of  the  muscles  occurs  either  from  the 
irritation  of  the  fragments,  pressure  or 
injury  to  the  nerves,  or  alteration  in 
the  position  of  the  muscles;  it  is  con- 
trolled by  keeping  the  parts  in  position, 
together  with  doses  of  opium,  or  sub- 
cutaneous injection  of  morphia  and 
sulphate  of  atropine.  Gangrene  may 
arise  either  from  the  bandage  being  too 
tightly  adjusted  at  fir.st,  or  subsequently 
becoming  so  from  extravasation  of 
blood  or  effusion  of  inflammatory  pro- 
ducts ;  in  order  to  avoid  this,  the  frac- 
ture should  be  examined  tJie  day  after 
reduction,  and  should  the  extremities 
look  cold,  blue,  ojdematous,  feel  numb, 
or  the  patient  complain,  the  apparatus 
must  be  removed  and  applied  more 
loosely.  Should  gangrene  have  super- 
vened there  is  no  course  left  but  to 
amputate  above  the  line  of  demarca- 
tion. Abscesses  occasionally  arise  at 
the  seat  of  fracture ;  these  are  treated 
by  longitudinal  incisions,  under  aseptic 
precautions,  sufficiently  deep  to  evacuate 
the  pus.  If  any  sldn  slough,  leave 
open  places  in  the  apparatus,  and  treat 
wound  as  an  ulcer. 

Fat  embolism  is  a  somewhat  rare 
accident  in  the  treatment  of  fracture, 
and  consists  in  the  entrance  of  fat  glo- 
bules into  the  blood  vessels  above  the 
seat  of  fracture.  It  most  frequently 
occurs  in  severe  compound  fractiu-es, 
where  the  medullary  cavity  is  much 
ojDoned,  but  to  some  degree  occurs  in 
all  cases  of  fracture.  The  fat  emboli 
are  conveyed  to  the  capillaries  of  the 
kidney,  lung,  liver,  brain,  spinal  cord, 
etc.  If  the  parts  be  stained  with  osmic 
acid,  fat  is  seen  in  black  masses  block- 
ing up  the  capillaries.  Symptoms  com- 
mence in  from  twenty-four  to  forty- 
eight  hours  after  the  injury.  They  are 
dyspnoea,  pallor  or  blueness  of  the  face, 
irregularity  of  the  pulse,  occasionally 
hremoptysis ;  in  severe  cases  collapse, 
coma,  convulsions,  paralj-sis  and  death. 
If  recovery  ensue  the  fat  is  eliminated 
by  the  kidney,  and  may  be  detected  in 
the  urine  after  the  third  day. 

Treatment. — Intravenous  injection  of 
ether,  artificial  respiration. 

Treatment  of  Complicated  Fractures. — 
1,  Rupture  or  wound  of  the  chief 
artery  of  the  limb,  with  the  formation 
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of  diffuse  traumatic  aneurism,  is  most 
ommon  in  the  ham.    It  is  treated  by 

lompression  or  ligature  of  the  femoral, 

provided  pulsation  can  be  felt  in  the 
j-teriesof  the  foot ;  but  if  this  be  absent 
I  ir  three  days,  or  gangrene  threaten  to 

sot  in,  amputation  through  the  thigh 

is  necessary. 

2.  Fracture  into  a  joint  will  modify 
t  he  treatment  with  reference  to  the  early 
use  of  the  limb ;  if  ankylosis  seem  likely 
lo  supervene,  fix  the  joint  in  the  most 
favourable  position,  as  knee  straight, 

Ibow  half  supinated,  etc.  Some  mobil- 
1  y  will  usually  be  lost. 

3.  Dislocation  with  fracture.  Put 
up  the  fracture  temporarily,  to  prevent 
iujury  to  the  soft  parts,  chloroform  the 

latient,  reduce  the  dislocation,  and  treat 
the  fracture  in  the  usual  manner.  If 
the  dislocation  has  not  been  reduced  at 
t  he  time  of  the  accident,  wait  until  the 
l)roken  ends  are  united,  fix  the  bone  in 
splints,  and  attempt  reduction  under 
chloroform. 

Pulmonary  and  cerebral  congestion 
must  be  managed  on  ordinary  principles. 

Treatment  of  Compotmd  Fracture. — 
If  the  bones  protrude  they  must  be  re- 
placed by  manipulating  the  limb  under 
chloroform,  so  as  to  relax  the  mi;scles ; 
should  this  be  unsuccessful,  the  wound 
must  be  enlarged  in  a  longitudinal 
direction;  as  a  last  resource,  the  pro- 
jecting ends  must  be  sawn  off  in  an 
oblique  direction,  a  spatula  or  piece  of 
wood  being  interposed  between  the  bone 
and  the  soft  parts.  In  compound  frac- 
tures associated  with  arterial  hasmor- 
rhage,  secure  artery  if  possible  in  the 
wound,  if  not,  above  it,.  An  attempt 
should  invariably  be  made  to  convert  a 
compound  into  a  simple  fracture  by 
closing  the  external  wound ;  if  small, 
by  metallic  sutures  and  strips  of  lint,  or 
absorbent  cotton  tissue  soaked  in  styptic 
colloid  and  applied  to  the  wound.  If 
union  by  first  intention  be  improbable, 
insert  a  drainage  tube,  and  bring  it  out 
through  the  sides  or  back  of  the  appa- 
ratus :  the  limb  is  surrounded  with 
absorbent  tissue,  compressed  and  immo- 
bilised. If  the  wound  be  large,  treat  by 
the  aseptic  method.  Should  suppura- 
tion ensue,  remove  all  dressings,  provide 
outlets  for  the  pus  with  free  drainage, 
and  use  hot  fomentations  or  some  antisep- 
tic. Should  the  part  become  inflamed, 
irrigation,  cold  evaporating  lotions  and 


opiates.  In  all  compound  fractures 
place  the  patient  under  the  influence  of 
opium  for  some  length  of  time.  Com- 
pound fractures  into  joints  must  be 
treated  as  wounded  joints;  in  large 
joints  amputation  is  generally  neces- 
sary ;  in  others,  excision ;  in  the  ankle 
and  wrist,  except  in  children,  the  arti- 
cular surfaces  should  be  removed.  If 
there  be  much  extravasation  and  ten- 
sion, free  incisions  are  necessary.  The 
splints  should  always  be  bracketed  at 
the  wounded  seat.  Necrosis  may  occur. 
If  the  necrosed  portion  of  bone  is  of 
small  size  it  will  make  its  exit  exter- 
nally ;  but  if  large,  the  wound  must  be 
enlarged,  and  sequestrum  forceps  used 
to  extract  it.  If  the  ends  of  the  bone 
necrose,  sequestrotomy  is  generally  neces- 
sary. 

Amputation  is  necessary  :  1.  If  the  soft 
parts  be  much  lacerated.  2.  Where  the 
bones  are  greatly  shattered  about  a 
joint.  3.  When  large  arteries  or  nerves 
are  divided.  4.  In  severe  compound  com- 
minuted fractures  of  the  thigh  ;  in  those 
of  the  leg  and  upper  extremity  re- 
section is  preferable.  5.  In  certain  cases 
of  severe  haemorrhage. — Secondarily  for  : 
1.  Traumatic  gangrene.  2.  Failure  of 
the  patient's  strength,  and  inability  to 
support  the  stage  of  suppuration.  3. 
Uncontrollable  secondary  haemorrhage. 
After  secondary  amputation  the  con- 
stitutional treatment  must  be  very 
supporting. 

Treatment  of  Comminuted  Fractures. 
— In  comminuted  fractures  the  treat- 
ment of  the  splinters  depends  on  whether 
they  are  primary,  that  is,  completely 
detached  and  lodged  near  the  wound; 
secondary,  still  adherent  by  the  perios- 
teum or  fibrous  tissue ;  or  tertiary,  which 
necrose  and  suppurate  subsequently  in 
the  course  of  the  suppurative  stage. 
The  primary  must  be  removed  at  once, 
and  the  secondary,  if  very  loose,  but 
when  fixed  it  is  better  to  replace  them 
in  the  axis  of  the  bone,  as  they  will  be 
fastened  by  callus.  The  tertiary  must 
be  removed  as  soon  as  they  are  loosened. 

Re-adjustment  of  a  fractured  bone 
which  is  improperly  set  may  be  per- 
formed during  the  first  two  or  three 
weeks,  by  bandaging  the  misdirected 
fragments  in  opposite  directions,  or  by 
pads,  etc.  After  this  time  it  is  neces- 
sary to  break  the  callus,  the  patient 
being  anaesthetised,  but  in  most  cases 
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so  violent  a  procedure  cannot  be  advised. 
In  old  standing  cases  with  great  de- 
formity, osteotomy  may  be  performed 
with  aseptic  precautions. 

Delayed  Union  depends  either  on,  1. 
Constitutional  causes.   2.  Local  causes. 

1.  Feeble  health,  after  any  of  the 
exanthemata,  syphilis,  phthisis,  venei-eal 
excess,  drunkenness,  pregnancy,  lacta- 
tion, insanity,  old  age,  chi-onic  Bright's 
disease,  insufficient  food,  scurvy,  etc. 

2.  Want  of  apposition  or  immobility. 
Treatment. — Apply  liniment  iodi.  to 

skin  over  the  seat  of  fracture  and  its 
vicinity.  Put  the  limb  up  securely  in 
plaster  of  Paris,  paraffin,  or  starch,  and 
give  tonics,  as  iron,  salts  of  lime,  cod- 
liver  oil,  change  of  air,  etc.,  with  a 
liberal  and  nutritious  diet. 

Disunion  when  the  callus  is  formed, 
but  afterwards  softens  and  is  absorbed  ; 
this  occurs  in  growing  boys  and  girls 
from  sixteen  to  nineteen,  and  in  syphi- 
litic individuals. 

Treatment. — Food  containing  lime, 
eggs,  milk,  jellies  of  ivory  dust  boiled 
down,  phosphate  of  lime,  compound 
syi'up  of  the  phosphate  of  iron.  Tonics 
and  cod-liver  oil.  Local  {vide  Non- 
Union). 

Non-Union  and  False  Joints. — Causes : 
1.  Constitutional.  2.  Local. — 1.  Syphilis, 
scrofula,  scurvy,  pregnancy,  lactation, 
the  presence  of  cancer,  general  debility, 
and  excessive  use  of  alcohol.  Chronic 
Bright's  disease  is  occasionally  a  cause. 

2.  Paralysis,  inflammation  of  the  soft 
parts,  erysipelas,  necrosis  and  loss  of 
bone,  disturbances  in  the  circulation  from 
rupture  of  the  nutrient  vessel  or  coagu- 
lation of  the  blood  in  the  veins,  fracture 
at  a  part  of  the  bone  surrounded  by 
tendons,  interposition  of  muscle  or 
tendon  between  the  fragments,  the 
presence  of  a  foreign  body,  separation 
of  the  fragments  by  mu.scular  action  or 
fluid  in  a  joint,  mobility  and  defective 
apposition,  too  early  removal  of  splints. 
Some  bones  are  more  liable  than  others 
to  this  mishap, — the  humerus,  femur, 
bones  of  the  leg  and  forearm,  and  lower 
jaw,  being  the  most  frequent  .seats  in 
the  order  mentioned.  Non-union  de- 
pends on :  1 .  There  >)eing  no  stronger 
medium  of  junction  than  a  looi^e  fibro- 
cellular  ti.ssue.  2.  From  absorption  of 
the  callus  (Disunion).  3.  Callus  being 
transformed  into  cartilage  which  fails 
to  ossify.   4.  Development  of  the  plastic 


lymph  into  fibrous  tissue  forming 
ligamentous  bands,  but  not  osisifying. 
In  the  fii-st  and  second  conditions  the 
ends  of  the  bone  are  smooth  and  rounded 
off,  but  somewhat  atrophied  and  often 
coated  with  a  fibrous  tissue.  In  the 
fourth  the  periosteum  is  often  thickened, 
the  medulla  closed  by  fibrous  tissue,  the 
ends  of  the  bones  are  expanded  and 
covered  with  fibrous,  fibro-cartilage,  or 
cartilaginous  ti.s.sue.  The  false  joint 
which  results  may  assume  a  diarthrodial 
or  ginglymoid  nature  in  accordance  with 
the  action  of  the  adjacent  muscles  on 
the  part.  In  the  orbicular  variety  one 
end  of  the  bone  is  rounded  off",  the  other 
hollowed  into  a  socket  covered  by  firm 
fibrous  tissue,  and  in  some  cases  by 
cartilage.  In  the  hinged  form  the  ends 
are  rounded  and  smooth,  and  united 
by  dense  strong  ligaments  permitting 
free  lateral  motion.  A  fibrous  capsule 
surrounds  these  joints,  formed  of  exuded 
lymph  organised  into  fibrous  ti.ssue,  or 
simply  due  to  the  neighbouring  soft 
parts.  Inside  the  capsule  is  often  a 
fluid  consisting  of  serum  poured  out  by 
the  blood  vessels.  If  the  ends  are  much 
separated,  a  bursa  may  form  between 
them,  but  in  this  case  does  not  enclose 
the  broken  sui-faces.  In  the  third,  union 
generally  finally  results. 

Symptoms. — The  bones  are  atrophied, 
limb  pines,  loss  of  power  and  proper 
movements,  fragments  have  free  motion 
on  each  other,  and  handling  one  frag- 
ment will  not  distiu'b  the  other  or  cause 
it  to  change  its  position. 

Treatmmt. — Rub  the  ends  firmly  to- 
gether and  readjust  the  fracture  in 
plaster  of  Paris  or  starch.  Fiiction, 
shampooing,  bhsters  over  the  seat  of 
fracture.  Pass  a  tenotomy'  knife,  intro- 
duced subcutaneously,  between  the  ends 
of  the  bone,  and  cut  the  connecting 
bands  and  periosteum,  or  introduce 
acupuncture  needles ;  it  must  be  re- 
membered that  position  of  the  main 
vessel  is  often  changed,  and  it  is  Iwund 
down  to  seat  of  the  injury,  and  thus 
liable  to  be  wounded.  Introduction  of  a 
seton  across  the  false  joint,  or  a  silver 
wire  which  must  be  tightened  and  made 
to  cut  its  way  owt.  Drilling  through 
the  bones  with  a  steel  drill.  Exposing 
the  bones,  drilling  hole.s,and  driving  ivory 
pegs  in.  Re-secting  the  false  joint  and 
treating  aseptically.  CaiLsitics,  as  caus- 
tic potash,  nitric  "acid,  and  the  actual 
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cautery,  applied  to  the  ends  of  the  bones 
after  exposure. 

Bigelow  cuts  down  on  the  bones,  de- 
taches the  periosteum  for  half  an  inch, 
l  osects  the  ends,  and  secures  them  to- 
gether by  strong  wire  passing  through 
iialf  the  thickness  of  the  shaft,  finally 
uniting  the  periosteal  flaps  by  sutures. 
The  wire  is  left  in  from  two  to  six 
months.  In  an  old  woman,  aged  seventy- 
nine,  on  whom  I  performed  this  opera- 
tion for  a  compound  fracture  of  the 
tibia  and  fibula,  with  rupture  of  the 
anterior  tibial  artery,  perfect  union  was 
obtained  in  three  months.  Pancoast 
passes  a  gimlet-shaped  drill  between  the 
fragments,  and  then,  turning  the  in- 
strument to  an  oblique  position,  makes 
it  pass  through  one  fragment,  across  the 
intermediate  substance,  and  bviries  it 
well  into  the  other  fragment,  pinning 
the  ends  together.  The  gimlet  is  left 
in  situ  until  union  is  well  advanced. 
Agnew  clearly  sums  up  the  treatment 
thus  :  1.  In  the  treatment  of  an  un- 
united fracture  of  any  bone,  always 
begin  with  the  simplest  and  least  dan- 
gerous of  those  measures  which  have 
ordinarily  proved  most  successful,  and 
advance,  if  necessary,  to  those  the  em- 
ployment of  which  involves  great  dan- 
ger. In  conformity  with  this  rule, 
forcible  manual  friction,  conjoined  with 
immobilisation,  should  precede  all  other 
plans,  especially  in  recent  forms  of  non- 
union ;  next  in  order  would  come  the 
use  of  mechanical  appliances  or  appara- 
tits,  by  which  passive  friction  of  the 
bone  can  be  maintained.  Following 
manual  and  instrumental  friction,  the 
use  of  ■  the  subcutaneous  drill  and  its 
modifications  will  be  next  indicated,  and 
last,  resection  with  its  various  modifica- 
tions. 2.  In  ununited  fracture  of  the 
femur,  the  dangers  attending  either  the 
employment  of  the  seton  or  a  resort  to 
resection  are  so  great  that  these  methods 
should  be  entirely  discarded  from  the 
surgical  resources  applicable  to  the  con- 
dition under  consideration.  3.  In  in- 
stances of  ununited  fracture  where  it  is 
deemed  proper  to  employ  the  seton,  the 
latter  should  not  be  allowed  to  remain 
longer  than  seven  to  ten  days. 

Constitutional  is  very  important,  and 
is  the  same  as  for  delayed  union.  Mer- 
cury, even  in  non-syphilitic  cases,  is 
often  of  great  value.  It  is  important 
that  the  patient  should  get  about  as 


early  as  possible  with  the  aid  of  crutches. 
The  induced  and  continuous  currents 
applied  to  the  spine,  and  also  to  the 
limb,  are  a  help. 

Particular  Fractures. — Fractures  of  the 
Upper  Limb. — Phalanges  are  rarely  frac- 
tured, owing  to  shortness  and  mobility  ; 
if  a  fracture  occur,  it  is  recognised  by 
the  displacement,  crepitus,  and  loss  of 
grasping  power. 

Treatment  consists  in  bandaging  the 
injured  finger  to  a  wooden,  leather,  or 
pasteboard  splint ;  this  must  reach  to 
the  palm,  and  be  well  padded  to  accommo- 
date itself  to  the  curve  of  the  finger. 
When  the  fracture  has  united,  the  joint 
must  be  bent  gradually,  to  prevent  stiff- 
ness. If  more  than  one  be  injured,  or 
the  fracture  be  compound,  the  splint 
must  be  pi'olonged  to  the  forearm,  and 
be  divided  to  correspond  with  the  fingers. 
Gamgee  writes :  "  Fractures  of  the 
fingers  are  better  treated  with  gummed 
paper  than  by  other  means.  In  cases, 
of  emergency,  and  in  the  absence  of 
other  materials,  many  other  fractures 
can  be  treated  with  splints  made  of 
layers  of  any  paper  gummed  or  pasted 
together,  in  sufficient  number  and  thick- 
ness to  secure  the  desired  strength. 
Half  a  sheet  of  note-paper  makes  a 
very  good  finger  splint  ;  gum  it  on 
one  side,  and  fold  to  the  width  of  the 
finger,  over  and  over,  until  the  half- 
sheet  is  exhausted,  then  place  it  under 
the  finger  and  mould  it  accurately. 
If  the  splint  thus  moulded  be  taken 
oflf  carefully,  and  dried  before  the  fire, 
or  placed  in  the  kitchen  oven  on  a 
plate  for  a  few  minutes,  the  mould 
becomes  hard  and  strong,  and  can  be 
bandaged  to  the  finger  over  lint  or 
cotton  wool." 

Metacarpus  and  Carpus  are  seldom 
broken  except  by  great  force  ;  in  all  the 
instances  I  have  seen  there  has  been 
little  displacement,  but  considerable  pain 
and  crepitus,  conjoined  with  some  swell- 
ing and  exceptional  mobility  of  the 
corresjDonding  digit.  In  some  cases  the 
soft  parts  are  much  injured. 

Treatment  is  by  means  of  a  gutta 
percha  or  leather  splint,  or  by  a  round 
ball  placed  in  the  hollow  of  the  hand, 
and  secured  with  a  bandage. 

Radius  may  be  fractured  at  its  lower 
end,  which  is  by  far  the  most  usual 
locality  ;  in  the  shaft ;  or,  rarely,  at  the 
neck. 
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Fracture  of  the  Lower  Extremity 
(Colles'  Fracture). 

Causes. — Usually  from  falls  on  the 
palm  of  the  hand  ;  more  rarely,  from 
dii-ect  violence  or  falls  on  the  hack.  It 
is  seldom  met  with  until  at  or  after  the 
middle  period  of  life,  and  is  most  fre- 
quent in  women.  The  bone  at  this  time 
is  the  seat  of  rarefying  ostitis. 

Situation. — At  any  point  within  two 
inches  of  the  wrist  joint,  perhaps  most 
commonly  at  about  three-quarters  of  an 
inch  above  the  wrist,  but  in  some  cases 
merely  a  thin  plate  of  bone  is  broken  off 
the  lower  end. 

Varieties. — 1.  Simple  transverse;  2. 
Comminuted ;  3.  Impacted. 

Symjjtoms. — When  simple,  the  dis- 
placement is  slight,  the  lower  end  of  the 
radius  with  the  carpus  being  carried 
backwards,  and  the  shaft  projecting 
in  front.  There  will  be  loss  of  the 
power  of  supination  and  pronation, 
severe  pain,  and  crepitus,  produced  by 
drawing  down  the  hand  and  rotating  it. 
If  comminuted  or  impacted,  the  dis- 
placement is  well-marked  and  character- 
istic. The  lower  fragment  projects  at 
the  back,  and  is  rotated  on  its  transverse 
axis,  looking  somewhat  upwards,  and  also 
pushed  laterally,  so  that  the  styloid 
process  is  impelled  outwards;  there  is 
a  falling  of  the  wrist  from  the  ulnar 
side,  which  appears  lengthened,  and  the 
styloid  process  of  the  ulna  is  unduly 
prominent.  The  pain  is  severe,  and 
increased  by  all  attempts  at  rotation ; 
the  hand  is  powei-less,  and  the  move- 
ments of  pronation  and  supination  lost. 
When  impacted,  a  condition  which  is  met 
with  in  50  per  cent,  of  these  cases,  there 
is  no  crepitus,  but  great  deformity. 
According  to  Clement  Lucas,  in  addition 
to  the  fracture  of  the  radius,  there  is 
usually  either  a  fracture  of  the  styloid 
process  of  the  ulna,  or  a  tear  of  the 
internal  lateral  ligament  of  the  wrist- 
joint,  and,  in  addition,  frequently  a 
rupture  of  the  triangular  fibro-cartilage. 
The  displacement  of  the  upper  fragment 
on  the  palmar  surface,,  just  above  the 
wrist,  is  due  to  the  pronator  teres  and 
quadratus ;  of  the  lower  portion  to  im- 
paction, when  present,  the  posterior  part 
of  the  upper  fragment  being  diiven  into 
the  cancellous  structure  of  the  lower;  in 
other  cases  to  the  action  of  the  radial 
extensors,  extensors  of  the  thumb,  and 
supinator  longus.    In  a  rare  form  of 


fracture,  described  by  R.  W.  Smith, 
occasioned  by  falls  on  the  back  of  the 
hand,  the  inferior  fragment  is  placed 
forwards.  In  some  caj>es  fracture  of 
the  lower  end  of  the  ulna  is  conjoined 
with  Colles'  fracture. 

Diagnosis  is  made  by  the  peculiar  dis- 
placement, reduction  of  the  deformity 
by  traction,  and  its  recurrence  when  this 
is  withdrawn,  crepitus,  and  the  styloid 
process  following  the  movements  of  the 
hand. 

Treatment. — Reduce  the  fracture  and 
remove  the  deformity  by  traction  on  the 
hand  whilst  the  hand  is  supinated  and 
adducted,  combined  with  pres-sui-e  on  the 
fragments.    In  difficult  casas  apply  ex- 
tension with  the  hand,  in  the  hyper- 
extended  position,  to  relax  the  periosteum. 
If  the  fracture  be  impacted,  as  is  so  often 
the  case,  reduction  is  often  impossible, 
and  considerable  deformity  is  invariably 
left,  in  spite  of  the  best  efforts  of  the 
surgeon.   The  patient  should  be  informed 
of  this,  as  otherwise  the  medical  man 
will  be  blamed  for  what  could  not  possibly 
be  avoided.   It  is  always  well,  at  the  end 
of  the  first  week,  to  re-adjust  the  broken 
surfaces,  as  swelling  has  then  dimini.shed 
and  any  sphnters  are  loosened.  Many 
splints  are  used,  but  as  good  a  one  as 
any  is  Carr's  American  spUnt.  Some 
surgeons  prefer  the  pistol-shaped  splint, 
or  a  straight  anterior  .splint  to  the  mid- 
dle of  the  palm,  and  a  back  splint  to  the 
dorsum  of  the  wrist,  or  Gordon's  sphnt. 
Spence  used  an  anterior  Gooch's  splint, 
and  a  posterior  angular  of  card-board ; 
the  anterior  reaches  from  the  elbow  to 
the  wrist,  and  is  as  broad  as  the  forearm, 
and  slightly  cut  away  at  the  upper  part 
opposite  the  elbow  joint ;  the  lower  end 
has  its  outer  angle  removed  for  an  inch, 
foi^ming  a  notch  over  the  radius;  the 
posterior  splint  extends  to  the  distal  end 
of  the  metacarpus.   Any  of  these  splints 
should  be  kept  on  for  three  weeks,  and 
then  shortened,  or  a  gutta-percha  gaunt- 
let applied  to  allow  the  fingers  to  move. 
Passive  motion  of  the  fingers,  and  gradu- 
ally of  the  wrist,  should  be  used ;  it  will 
be  three  to  six  months  before  the  patient 
will  have  a  good  use  of  the  hand  and 
fingers,  as  spiovitis  and  thecitis  are  apt 
to  cause  adhesion  of  tendons.  Stiffness 
may  result  from  the  fracture  extending 
into  the  joint,  or  from  comminution  or 
crushing   of   the   substance  of  either 
fragment. 
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Fractures  of  the  Shaft  of  one  or  both 
Ibones  of  the  forearm  are  of  common 
occurrence,  and  may  arise  from  a  blow, 
the  passage  of  a  heavy  body  over  the 
forearm,  or  by  a  fall  on  the  hand ;  in  the 
latter  case  the  bones  are  not  necessarily 
fractured  at  the  same  level,  the  radius 
sometimes  giving  way  at  a  higher  point 
than  the  ulna.  The  most  common  seat 
is  at  or  above  the  union  of  the  lower 
and  middle  thirds. 

Symptoms. — Shortening,  loss  of  pro- 
nation and  supination,  angular  displace- 
ment and  crepitus.  If  only  one  bone  be 
broken  a  more  careful  examination  is 
necessary;  in  the  case  of  the  radius  its 
head  is  motionless  when  the  surgeon 
pronates  and  supinates  the  hand.  In 
several  cases  in  children  I  have  met  with 
a  green-stick  fracture  of  the  ulna,  with 
marked  angvilar  deformity,  but  no  cre- 
pitus. If  the  fracture  be  situated 
between  the  insertion  of  the  biceps  and 
that  of  the  pronator  teres,  the  upper 
fragment  will  be  strongly  supinated  by 
the  biceps  and  supinator  brevis,  and  the 
lower  pronated, ;  if  this  displacement  be 
not  rectified  it  will  result  in  the  total 
loss  of  the  power  of  supination. 

Treatment.  —  If  only  one  bone  be 
broken,  Carr's  splint.  When  both  are 
fractured  below  the  middle  of  the  fore- 
arm, an  external  wooden  splint  reaching 
from  the  external  condyle  to  the  meta- 
carpus, and  an  internal  from  below  the 
internal  condyle  to  the  wrist.  These 
must  be  broader  than  the  forearm,  and 
applied  to  the  part  with  the  thvimb 
upwards ;  a  pad  may  be  applied  between 
the  bones,  and  the  limb  slung  from  the 
elbow  to  the  wrist.  Another  plan  is  to 
place  a  layer  of  absorbent  cotton  round  the 
limb  and  a  millboard  splint  on  the  outer 
and  one  on  the  inner  side  with  a  ban- 
dage, strengthened  if  necessary  by  starch, 
gum,  or  glue  ;  the  splints  should  reach 
the  ends  of  the  fingers.  If  fractured 
above  the  middle,  the  hand  must  be  fixed 
in  a  position  of  supination  on  a  rectangu- 
lar splint  applied  behind  the  limb  and  a 
short  anterior  spUnt  to  the  forearm. 
Scott's  method  consists  in  placing  the 
forearm  supine,  and  applying  a  posterior 
angular  splint  reaching  beyond  the 
fingers;  extension  is  made  from  the  wrist 
by  adhesive  plaster,  with  elastic  bands ; 
counter  extension  is  made  from  above. 
All  splints  should  be  worn  three  weeks 
and  then  passive  motion  is  to  be  used, 


I  and  the  splint  left  ofi"  altogether  in  four 
weeks,  the  arm  being  simply  supported 
by  a  sling. 

Fracture  of  the  Olecranon. — Causes  : 
Palls  on  the  elbow  or  blows,  as  a  rare 
event  from  muscular  action.  It  is  most 
common  in  middle  life. 

Symptoms  will  vary  according  to  whe- 
ther the  tough  ligamentous  expansion  of 
the  triceps  is  or  is  not  torn  through.  In  the 
latter  case  the  fragment  suffers  no  dis- 
placement, and  the  fracture  is  recognised 
by  the  lateral  mobility,  pain,  swelling,  and 
crepitus.  In  the  former  the  triceps 
di'aws  the  detached  fragment  consider- 
ably upwards.  The  accident  is  recog- 
nised by :  1.  A  depression  at  the  back 
of  the  joint.  2.  The  forearm  is  semi- 
flexed from  the  action  of  the  brachialis 
anticus  and  biceps,  and  the  power  of 
extending  the  forearm  is  lost.  3.  Cre- 
pitus can  be  recognised  by  the  surgeon 
making  extension.  4.  An  unnatural, 
hard  swelling  at  the  under  and  back 
part  of  the  humerus,  from  the  olecranon 
being  drawn  up,  sometimes  half  an  inch 
above  the  joint,  and  sometimes  two 
inches  from  the  lower  fragment,  but  the 
interval  is  always  much  increased  on 
bending  the  arm.  This  swelling  is  easily 
movable  from  side  to  side,  biit  only 
brought  down  with  difficulty.  5.  Bulging 
of  the  triceps  above  the  swelling.  6. 
There  is  considerable  efi"usion  into  the 
joint.  These  fractures  join  by  ligamen- 
tous union. 

Treatment.  —  Keep  the  limb  in  a 
slightly  flexed  position  and  bring  the 
upper  fragment  down  by  a  strip  of  plaster 
applied  in  a  figure  of  8  over  a  pad  of 
lint  placed  above  the  fragment,  bandage 
the  forearm  and  carry  the  roller  up  in 
figures  of  8  over  the  pad,  then  bandage 
the  arm,  and  apply  an  anterior  straight 
splint,  or  a  HamUton's  notched  splint 
may  be  used  ;  in  four  or  five,  weeks  use 
passive  motion.  If  the  fragments  be 
widely  separated,  from  the  ligamentous 
union  yielding,  and  the  arm  be  useless, 
under  strict  aseptic  precautions  the  joint 
can  be  opened  and  the  fragments  sutured. 

Fractures  of  the  Humerus. — Near  the 
elbow  joint  three  varieties  are  met  with. 
1.  Separation  of  the  lower  epij^hysis  of 
the  humerus.  2.  Transverse  fracture 
above  the  condyles.  3.  Fracture  of  either 
condyle. 

1.  Separation  of  the  Ejnphysis. — The 
nucleus  appears  in  the  capitellum  at  the 
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third  year,  in  tlio  trochlea  at  the 
eleventh  ;  the  epiphysis  unites  at  the  six- 
teenth or  seventeenth  year.  The  whole 
of  the  epiphysial  line  is  included  within 
the  synovial  membrane.  This  injury  is 
met  with  in  children  and  young  adults  ; 
tlie  capitellum,  trochlea,  and  condyles, 
together  with  the  bones  of  the  forearm, 
are  carried  backwards.  Exceptionally 
the  capitellum  and  trochlea  alone  are 
sepai'ated,  the  condyles  remaining  in  situ 
(Infracondyloid  separation  of  the  epi- 
physis). There  is  no  crepitus,  but  the 
triceps  muscle  is  arched,  and  the  sharp 
extremity  of  the  shaft  of  the  humerus 
can  always  be  felt  and  often  seen  in 
front  of  the  joint.  The  accident  is  dis- 
tinguished from  a  dislocation  by  the 
readiness  with  which  it  is  replaced  on 
extension,  and  again  occurs,  the  absence 
of  the  hollow  of  the  sigmoid  notch, 
movements  of  flexion,  pi-onation  and 
supination  being  easy,  and  the  length 
from  the  internal  condyle  to  the  styloid 
process  being  unaltered,  the  condyles 
I'etairdng  their  relation  to  the  olecranon. 
In  fracture  when  the  forearm  is  semi- 
flexed and  the  arm  fixed,  there  is  lateral 
motion  at  the  elbow  joint,  but  not  in  dis- 
location. 

2.  Transverse  fracture  is  character- 
ised by  displacement  backwards  of  the 
forearm  and  lower  fragment,  forming  a 
projection  behind,  and  due  to  the  action 
of  the  biceps,  brachialis  anticus  and  tri- 
ceps muscles ;  but  if  the  line  of  fracture 
be  obliquely  downwards  and  backwards, 
the  lower  fragment  occupies  a  position 
in  front  of  the  upper.  Pain  and  crepitus. 
The  upper  fragment  foi'ms  an  irregular 
prominence  in  fi'ont  of  the  joint,  pushing 
forwards  the  brachialis  anticus.  From 
dislocation  it  is  distinguished  by  the 
.symptoms  of  the  preceding  form,  with 
the  addition  of  crepitus.  There  is  short- 
ening on  measuring  from  the  acromion 
to  the  internal  condyle,  and  with  the 
very  best  treatment,  some  diminution  in 
length  is  generally  left. 

3.  Condyles,  either  the  external  or 
the  internal,  may  be  split  off,  occasioning 
considerable  pain  and  swelling,  with  but 
slight  displacement.  A  larger  or  smaller 
poi-tion  of  the  internal  condyle  (epicon- 
dyle)  may  be  broken  off  without  impli- 
cating the  joint.  Crepitus  may  be 
obtained  by  rotating  the  radius,  if  the 
external  condyle  be  afiected,  or  by  flexion 
and  pronation  of  the  forearm  when  the 


internal  condyle  is  at  fault.  If  the  inner 
condyle  alone  is  detached  the  ulna  pro- 
jects backwards,  but  this  projection 
disappears  when  the  limb  is  extended. 
The  condyle  forms  a  swelling  at  the 
back  of  the  joint,  and  if  the  forearm  be 
extended  the  humerus  advances  in  front 
of  the  ulna.  When  the  outer  is  disen- 
gaged a  swelling  is  perceived  at  the  outer 
and  back  part  of  the  joint,  the  hand  is 
supine,  the  forearm  semiflexed  and  move- 
ments difficult.  In  fractures  of  the 
external  condyle,  branches  of  the  mu.sculo- 
spiral,  and  in  fractures  of  the  internal, 
the  iilnar  nerve  may  be  injured,  giving 
rise  to  paralysis.  A  rare  form  of  frac- 
ture is  a  V-  or  T-shaped  fracture  splitting 
off  both  condyles  and  running  into  the 
joint ;  in  this  case  there  is  more  marked 
deformity,  with  widening  of  the  joint, 
the  radius  and  ulna  project  backwards, 
there  is  a  hollow  at  the  bend  of  the  arm, 
and  the  distance  from  the  elbow  to  the 
wrist  is  diminished.  All  fractui-es  near 
the  elbow  are  liable  to  be  attended  with 
inflammation  of  the  joint. 

Treatment.  Separation  of  the  epiphy- 
sis is  best  managed  by  a  hollow  rectan- 
gular back- splint,  and  an  anterior  hinged 
angular  splint.  For  the  other  fractures, 
two  lateral,  hollowed,  angular  splints,  one 
internal  from  the  axilla  to  the  wrist,  the 
other  external  from  the  deltoid  to  the 
wrist;  they  should  be  hinged,  and  the 
angle  changed  at  the  end  of  a  month, 
with  the  application  of  passive  motion 
daily.  In  cases  where  the  displacement 
is  not  rectified  with  facility,  the  spUnts 
should  be  applied  anteriorly  and  pos- 
teriorly, or  a  poroplastic  or  gutta-percha 
splint  may  be  used. 

Shaft  of  the  Humerus. — Fi-actures  in 
this  position  are,  as  a  rule,  oblique  down- 
wards and  outwards,  and  are  caused  by 
any  kind  of  external  violence,  and  occa- 
sionally by  muscular  action. 

Symptoms  are  increased  mobility, 
shortening,  crepitus,  and  displacement, 
which  varies  according  to  the  seat  of 
fracture;  when  broken  below  the  in- 
sertion of  the  deltoid,  that  mu.scle  abducts 
the  upper  fragment,  and  the  lower  one 
is  to  its  inner  side ;  if  the  bone  be  frac- 
tured above  the  insertion  of  the  deltoid, 
and  below  those  of  the  pectoralis  major, 
latis-simus  dorsi  and  teres  major,  the 
lower  fragment  is  abducted,  and  the 
upper  adducted  to  its  inner  .side ;  if  the 
break  occur  through  the  lower  third,  the 
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inferior  part  is  apt  to  slip  behind  the 
upper  one  and  be  drawn  up  by  the 
l)iceps  and  the  triceps.  These  fractures 
are  easily  recognised.  Paralysis  from 
injury  to  the  musculo-spiral  nerve,  or 
implication  of  it  in  the  callus  may  super- 
vene, or  compression  of  the  brachial 
artery  by  one  of  the  fragments  which 
may  result  in  gangrene. 

Treatment. — By  four  straight  hollow 
splints  :  one  external  from  the  acromion 
to  the  external  condyle ;  a  second  internal 
from  the  armpit  to  the  internal  condyle  ; 
a  third  shorter  one  behind  the  ai'm  ;  and 
a  fourth  very  short  in  front ;  with  these 
a  sling  should  be  worn,  allowing  the 
elbow  to  hang  free.  In  difficult  cases  an 
L- shaped  splint  long  enough  to  extend 
from  the  wrist  to  above  the  shoulder. 
This  apparatus  must  be  worn  for  three 
weeks,  when  passive  motion  may  be  ap- 
plied, and  the  splints  discontinued  in  five 
weeks. 

Upper  end  of  the  Humerus. — There  are 
six  kinds  of  fractures  which  occur  at  this 
situation: — 1.  Intracapsular;  2.  Im- 
pacted intracapsular ;  3.  Fracture  at 
the  line  of  junction  of  the  epiphysis; 
4.  Extracapsular ;  5.  Impacted  extra- 
capsular; 6.  Fractvire  of  the  great* 
tuberosity. 

1 .  Intracapsular  fracture  results  from 
severe  falls  or  blows  on  the  shoulder. 
The  symptoms  are  some  loss  of  motion 
of  the  shoulder,  considerable  pain,  swell- 
ing and  deformity.  The  upper  end  of  the 
lower  fragment  can  be  detected  as  a 
rough  substance  at  the  inner  side  of  the 
joint.  There  is  shortening  about  three- 
quarters  of  an  inch,  on  measuring  from 
the  acromion  to  the  olecranon  ;  and  by 
extension  and  rotation  crepitus  can  be 
obtained. 

2.  Impacted  intracapsular  is  due  to 
the  upper  fi'agment  penetrating  the 
lower.  Crepitus  is  slight  or  absent,  but 
should  the  tuberosity  be  also  broken,  is 
readily  obtained.  The  line  of  the  shaft 
is  directed  towards  the  coracoid  process  ; 
and  an  irregular  bony  swelling  is  present 
here.  The  elbow  projects  slightly  from 
the  side,  acromion  is  more  prominent 
than  natural,  and  the  shoulder  has  some- 
what lost  its  rounded  form.  Motion  is 
impaired,  and  there  is  shortening  one- 
third  of  an  inch. 

3.  Fracture  at  the  line  of  junction 
of  the  epiphysis.  The  line  of  junction 
between  the  epiphysis  and  shaft  I'uns 


from  the  inner  incurvation  of  the  groove, 
foi'ming  the  anatomical  neck,  outwards 
and  downwards,  to  a  point  a  little  below 
the  lowest  projection  of  the  tuberosities. 
Only  a  small  part  of  the  epiphysial  line 
lies  within  the  synovial  membrane.  The 
nucleus  appears  at  second  year,  epiphysis 
unites  at  the  twentieth.  This  injury 
occurs  in  youth  and  early  manhood  ;  the 
upper  fragment  keeps  its  place  in  the 
glenoid  cavity,  the  lower  is  drawn  in- 
wards by  the  muscles  passing  from  the 
chest  to  the  arm,  and  projects  under  the 
coracoid  process.  The  symptoms  are 
alteration  in  the  axis  of  the  limb  which 
passes  upwards,  inwards,  and  forwards; 
elbow  does  not  project  from  the  side ; 
head  of  the  bone  can  be  felt  in  the 
glenoid  cavity,  but  does  not  rotate  with 
the  shaft.  Upper  end  of  the  lower  frag- 
ment feels  round,  smooth,  and  slightly 
convex;  on  pressing  this  outwards  and  the 
elbows  inwards,  during  extension  and 
counter  extension,  the  deformity  is  re- 
duced, and  indistinct  crepitus  obtained. 
Thechsplacement,  however,  readily  recurs; 
there  is  neither  shortening  nor  lengthen- 
ing of  the  limb. 

4.  Extracapsvilar  through  the  surgi- 
cal neck  below  the  tuberosities,  but 
above  the  insertion  of  the  pectoralis 
major,  latissimus  dorsi,  and  teres  major, 
occurs  fi'om  direct  violence,  as  falls  and 
blows  on  the  shoulder.  Symptoms  are, 
displacement,  the  upper  fragment 
being  rotated  outwards,  and  abducted  by 
the  muscles  attached  to  the  tuberosities, 
whilst  the  shaft  projects  in  the  axUla, 
being  drawn  upwards  by  the  deltoid  and 
inwards  by  the  muscles  attached  to  the 
arm  and  trunk,  pectoralis  major,  teres 
major,  and  latissimus  dorsi,  and  the 
flexors  of  the  limb.  The  head  does  not 
rotate  with  the  shaft,  the  limb  is  useless, 
and  the  elbow  projects  a  little  from  the 
side.  There  is  flattening  some  distance 
below  the  acromion,  crepitus  easily  pro- 
duced, and  excessive  mobility  of  the 
lower  fragment  on  extending  the  arm. 
Severe  pain  is  present  from  pressure 
on  the  axillary  plexus,  and  shortening 
three-quarters  of  an  inch.  The  latter 
symptom,  crepitus,  and  continuance  of 
the  rotundity  of  the  shoulder,  together 
with  the  displacement,  distinguish  this 
accident  from  dislocation. 

5.  Impacted  extracapsular,  the  supe- 
rior fragment  being  penetrated  bj' 
the  inferior.    Thei'e  are  loss  of  motion, 
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slight  deformity  about  the  joint  and 
upper  part  of  the  arm,  with  occasionally 
slight  crepitus  on  fixing  the  head  and 
rotating  the  elbow.  The  circumflex 
nerve  may  be  wounded  or  included  in  the 
callus,  giving  rise  to  paralysis  of  the 
deltoid. 

6.  Great  tuberosity  is  fractured  from 
falls  and  blows  on  the  shoulder,  or  mus- 
cular action,  and  this  is  often  associated 
with  dislocation  forwards.  The  symptoms 
are  displacement  of  the  tubercle,  which  is 
abducted  and  drawn  upwards  and  under 
the  acromion  process  by  the  supi'aspina- 
tus,  infraspinatus,  and  teres  minor, 
whilst  the  head  of  the  bone  is  adducted 
and  drawn  upwards  by  the  flexors  and 
adductors  of  the  limb,  and  lies  on  the 
edge  of  the  glenoid  cavity.  The  breadth 
of  the  shoulder  is  mvich  increased,  the 
head  of  the  bone  can  be  felt  under  the 
coracoid  process,  and  the  tubercle  at 
the  outer  and  back  part  of  the  joint 
with  a  groove  between  them ;  on  approxi- 
mating these  fragments,  crepitus  is 
obtained.  The  patient  is  unable  to  raise 
the  arm  to  any  considerable  extent,  or 
to  rotate  it  outwards,  and  severe  pain 
will  be  felt  when  it  is  moved.  Union  is 
generally  ligamentous. 

Treatment. — Reduction,  if  difficult,  can 
often  be  effected  by  raising  the  arm 
parallel  with  the  head,  adjusting  the 
fragments,  and  bringing  the  arm  down 
whilst  traction  is  maintained.  For  all 
these  injuries  a  gutta-pei'cha  cap,  or  one 
of  poroplastic,  reaching  from  the  root  of 
the  neck  to  two  inches  below  the  elbow, 
an  inner  angular  splint  of  wood  or  wire, 
and  a  spica  bandage  over  the  shoulder, 
and  then  continued  in  simple  spirals 
down  the  arm.  A  sling  should  support 
the  hand,  the  elbow  being  free,  and  the 
arm  must  be  well  bandaged  to  the  side  a 
little  in  front  of  the  medio-lateral  line. 
Gamgee  writes,  that  the  arm  and  axilla 
are  to  be  well  padded  with  antiseptic 
cotton  and  gauze,  and  over  this  in 
various  directions  strips  of  moistened 
millboard  are  laid  diagonally ;  each  sti-ip 
is  fixed  by  a  turn  of  a  bandage.  The 
opposite  axilla  is  padded  and  the  injured 
shoulder  covered  with  figures  of  8.  The 
elbow  is  fixed  at  a  right  angle,  with  the 
forearm  in  the  semiprone  position,  by 
millboard  splints,  and  the  limb  fixed  by  a 
bandage  to  the  trunk.  Erichsen  recom- 
mends, "  A  leather  splint  about  two  feet 
long  by  six  inches  broad,  bent  upon 


itself  in  the  middle  so  that  one  half 
may  be  applied  lengtliwise  to  the  chest, 
and  the  other  half  to  the  inside  of  the 
injured  arm,  tlie  angle  formed  by  the 
bend,  which  should  be  somewhat  obtuse, 
being  well  pushed  up  into  the  axilla." 

Fractures  of  the  ScajruM  are  of  rare 
occurrence,  this  bone  Ijeing  pi-otected  by 
a  large  mass  of  muscle-covering  and  by 
its  mobility.  These  accidents  are  divided 
into  those:  1.  Of  the  acromion;  2. 
Of  the  coracoid  process  ;  3.  Of  the  neck ; 
4.  Of  the  body ;  5.  Of  the  inferior 
angle. 

1.  Fracture  of  the  acromion  process 
occurs  from  direct  violence,  but  occasion- 
ally from  indirect,  as  falls  on  the  palm 
of  the  hand  or  elbow.  The  symptoms 
are  dropping  and  flattening  of  the 
shoulder,  ii'regularity  on  feeling  along 
the  spine  of  the  scapula,  pain,  loss  of 
power  to  raise  the  arm ;  on  forcing  the 
arm  upwards  and  rotating  it  crepitus  is 
obtained,  the  displacement  being  rectified, 
measurement  from  the  sternal  end  of 
the  clavicle  to  the  point  of  the  shoulder 
is  diminished.  Should  the  tip  only  be 
broken  the  patient  cannot  el&y&te  the 
hand  to  the  crown  of  the  head,  and  the 
detached  portion  can  be  felt ;  there  is  no 
shortening. 

Treatraent  consists  in  raising  the  arm 
by  a  sling  under  the  elbow,  and  bandag- 
ing it  to  the  side  in  rather  a  backward 
position,  with  a  pad  in  the  axilla  apex 
upwards.  Union  is  generally  fibrous  or 
ligamentous. 

2.  Fracture  of  coracoid  process 
results  from  direct  violence.  The  sj-mp- 
toms  are  crepitus  felt  on  raising  the  arm 
outwards,  and  pressing  between  the 
deltoid  and  pectoi-alis  major,  together 
with  difficulty  in  raising  the  arm 
upwards  and  forwards  in  consequence 
of  the  detachment  of  the  origin  of  the 
biceps  and  coraco-brachialis.  Mobilitj' 
of  the  fragment  can  be  made  out  on 
fixing  the  scapula  and  moving  the  arm 
backwards  and  forwards.  The  fragment 
is  drawn  downwards  by  tlie  biceps  and 
coraco-brachialis,  and  inwards  by  the 
pectoralis  minor.  Bony  union  is  rarely 
obtained. 

Treatment. — Put  the  arm  in  a  sling, 
and  fix  it  to  the  side  with  the  elbow 
raised  and  the  forearm  flexed. 

3.  Neck  of  the  scapula  may  be 
broken  by  falls  on  the  shoulder.  Frac- 
ture of  the  anatomical  neck  is  never  met 
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with,  but  that  through  the  surgical  neck 
opposite  the  notch  in  the  superior  costa 
may  occur,  but  is  rare.  Symptoms  are 
lengthening  of  the  limb,  which  hangs 
ioosely  by  the  side,  the  humerus  is  un- 
usually moveable ;  there  is  a  depression 
beneath  the  acromion,  which  projects 
unduly;  on  raising  the  arm  and  drawing 
it  from  the  side,  the  form  of  the  joint  is 
restored,  and  crepitus  may  be  perceived, 
but  on  relaxing  the  hold  the  displacement 
retiu-ns.  There  may  be  paralysis  of  the 
limb  and  impairment  of  the  circulation 
from  injury  to  the  axillary  nerves  and 
vessels.  It  is  to  be  diagnosed  from  dislo- 
cation, by  the  mobility,  crepitus,  fore- 
arm hanging  loose  and  straight  down, 
the  ease  mth  which  the  deformity  can 
be  rectified  and  recurs,  and  the  hand 
being  able  to  touch  the  opposite  shoulder 
with  the  elbow  close  to  the  side.  This 
accident  is  apt  to  be  followed  by  stiffness 
of  the  shoulder  joint. 

Treatment  is  the  same  as  for  intracap- 
sular fracture  of  the  humerus,  and  must 
be  continvied  for  about  three  months. 

4.  Body  of  the  scapula  is  rarely 
fractured,  and  when  this  injury  occui'S 
it  is  the  result  of  direct  violence,  as  a 
heavy  blow,  crush,  or  fall.  The  fracture 
is  usually  transverse  below  the  spine, 
but  may  be  longitudinal  or  radiating; 
in  some  cases  the  spine  is  broken.  The 
muscles  prevent  much  displacement  and 
render  the  recognition  of  the  lesion  diffi- 
cult. Mobility  and  indistinct  crepitus 
is  ascertained  by  grasping  the  shoulder 
and  upper  part  of  the  scapula  with  one 
hand  and  the  inferior  angle  with  the 
other,  or  by  rotating  the  humerus  with 
the  hand  spread  out  over  the  scapula. 
In  fractures  of  the  spine  displacement 
can  be  detected. 

Treatment.  —  Support  the  arm  by  a 
sling  and  bandage  it  to  the  side,  then 
place  a  piece  of  adhesive  plaster  on 
leather  over  the  scapula  and  clavicle. 

5.  Inferior  angle,  may  be  broken  off 
and  displaced  forwards  by  the  serratus 
magnus,  teres  major,  and  latissimus 
dorsi.  The  angle  is  felt  motionless  when 
the  scapula  is  moved. 

Treatment. — Draw  the  arm  inwards 
and  secure  it  by  a  bandage  round  the 
chest,  with  a  compress  on  the  detached 
fragment,  and  the  forearm  in  a  sling. 

Fracture  of  the  Clavicle  is  most  com- 
mon in  infancy  and  childhood.  Four 
varieties  are  met  with.    1.  Great  con- 


vexity, usually  from  indirect  violence, 
as  falls  on  the  hands  or  shoulder,  but 
may  be  from  direct ;  2.  Between  the 
coraco-clavicular  ligaments  ;  3.  Exter- 
nal to  the  insertion  of  the  trapezoid 
ligament :  both  these  injuries  arise  from 
direct  violence ;  4.  Internal  to  the  rhom- 
boid ligament  (very  rare). 

The  symptoms  vary  according  to  the 
seat ;  when  bi'oken  between  the  coraco- 
clavicular  ligaments  there  is  no  displace- 
ment, but  pain  on  pressure,  crepitus  on 
moving  the  shoulders,  and  irregulaiity  on 
palpation  :  when  fractured  external  to 
the  trapezoid  ligament,  the  articular  sur- 
face of  the  scapular  fragment  is  turned 
forwards  and  inwards,  also  somewhat 
downwards  at  a  right  angle  with  the 
rest  of  the  bone ;  this  results  f I'om  the 
weight  of  the  arm  and  the  action  of  the 
pectoralis  minor  and  rhomboidei  muscles 
rotating  the  scapula,  and  the  rhomboidei 
major  and  minor,  with  other  muscles 
depressing  and  rotating  forwards  the 
anterior  angle  of  the  .scapula.  In  frac- 
ture of  the  middle  of  the  bone — much 
the  most  common  situation — the  inner 
fragment  over  which  the  skin  is  stretched 
remains  fixed  by  the  sterno-mastoid  and 
pectoralis  major,  whilst  the  outer  is 
drawn  downwards  by  the  weight  of  the 
arm,  and  inwards  towards  the  middle 
line,  under  the  fixed  portion,  by  the 
miiscles  passing  from  the  trunk  to  the 
arm,  namely,  the  pectoralis  major  and 
minor,  latissimus  dorsi,  teres  major,  and 
subclavius  ;  these  also  draw  the  shoulder 
and  outer  end  of  the  fragment  forwards. 
The  deformity  is  generally  apparent  to 
the  eye  and  readily  detected  by  the 
finger.  There  is  loss  of  power  in  the 
limb,  the  patient  supporting  the  injured 
arm  with  its  fellow  and  leaning  his  hea^ 
to  the  affected  side.  Crepitus  can  be 
obtained  by  raising  and  I'otating  the 
arm,  with  the  elbow  pressed  to  the  side. 
In  children  the  symptoms  are  less 
marked,  pain,  swelling,  and  slight  indis- 
tinct crepitus  on  movement.  The  acci- 
dent is  often  a  green-stick  fracture. 

Complications  which  may  be  present 
are  wound  or  injury  of  the  nerves  of  the 
brachial  plexus,  or  one  of  the  large 
blood  vessels.  "When  broken  internal  to 
the  rhomboid  ligament,  the  outer  frag- 
ment is  displaced  forwards  by  the  subcla- 
vius and  pectoralis  ma'or,  but  remains 
at  the  same  level  as  the  inner. 

Treatment. — In  the  majority  of  cases 
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under  the  most  skilful  treatment,  some 
deformity  remains  although  the  ai-m  is 
not  impaired  in  its  functions.  For  the 
second  and  third  varieties  a  figiu-e  of  8 
bandage,  with  the  arm  in  a  sling,  is 
sufficient.  For  tlie  first,  many  ways  are 
employed,  (a)  Raise  the  shoulder  by  a 
pad  on  the  axilla,  correcting  the  inward 
displacement.  Press  the  elbow  well  back 
to  remedy  the  rotation  forwards,  and 
bandage  it  in  this  position  to  the  side. 
Lift  the  whole  arm  by  a  sling  catching 
the  elbow.  The  fingers  and  the  hand 
should  be  previously  bandaged. 

(b)  When  it  is  particularly  desirable 
to  avoid  deformity,  when  the  fracture  is 
comminuted  or  both  clavicles  are  broken, 
keep  the  patient  on  his  back  on  a  flat 
couch  for  three  weeks,  with  the  head 
alone  supported  by  a  cushion  and  the 
arm  fixed  to  the  side. 

(c)  Sayre's  method  consists  in 
using  two  strips  of  broad  adhesive 
plaster ;  one  surrounding  the  upper  part 
of  the  arm  on  the  injured  side  and 
running  thence  across  the  back  and 
round  the  chest ;  the  other  beginning  in 
front  of  the  sound  shoulder,  passing 
over  it  obliquely  across  the  back  to  the 
opposite  elbow  and  up  again  across  the 
front  of  the  chest,  embracing  the  whole 
forearm  to  the  point  where  it  started.  A 
slit  is  made  in  this  strip  for  the  elbow. 

{d)  Gordon's  apparatus  is  useful,  com- 
posed of  a  shield  secured  to  the  chest  by 
straps  round  the  healthy  shoulder,  carry- 
ing a  rod  (artificial  clavicle)  which  can 
be  lengthened  by  a  screw,  and  has  at  the 
end  a  metal  splint  to  embrace  the  arm. 

(e)  Fox  of  Pennsylvania  used  a 
padded  collar  or  ring  encircling  the 
sound  arm  at  the  shoulder,  a  wedge- 
shaped  pad  in  the  axilla  of  the  affected 
side  fastened  by  tapes  to  the  collar, 
and  a  sling  of  stout  muslin  to  receive 
the  elbow  and  extend  four  inches  up 
the  arm,  with  two  broad  tapes  of  linen 
webbing  attached  to  the  upper  and 
lower  part  of  the  elbow  piece  and 
serving  to  fa.sten  the  sling  to  the  collar. 

(y)  Bryant  recommends  that  a  pad 
should  be  placed  over  the  scapula  below 
its  spine,  and  that  bone  firmly  bound 
to  the  thorax  by  means  of  broad  pieces 
of  strapping  encircling  half  the  chest 
from  the  spine  to  the  sternum ;  at  the 
same  time  the  arm  is  supported  in  a 
sling  and  the  arm  drawn  upwards 
towards  the  opposite  shoulder. 


{(/)  Other  methods  are  Ellis' 
apparatus.  Figure  of  8  round  the 
shoulders,  or  a  silk  handkercliief  passed 
roujid  each  shoulder  and  firmly  tied 
together.  All  modes  of  procedure  in 
which  a  pad  Ls  placed  in  the  axilla  are 
apt  to  produce  congestion  of  the  hand  and 
arm  running  on  to  gangrene,  so  the  limb 
should  be  carefully  watched,  particularly 
noticing  the  colour  of  the  finger  nails 
and  the  state  of  the  pulse  at  the  wrist. 

Fracture  of  the  Ribs  is  a  veiy 
common  accident.  It  may  arise  from 
direct  violence,  by  a  force  applied  over 
a  small  surface,  the  part  struck  being 
driven  inwards  and  broken ;  or  from 
indirect  violence  applied  to  the  two 
ends,  the  chest  being  compres.sed  and 
the  rib  bending  outwards  and  snapping. 
When  caused  by  direct  violence  the 
broken  surfaces  are  forced  in,  the  lung 
and  pleura  being  liable  to  be  injured. 
Muscular  action  is  a  rare  cause,  as 
from  contraction  of  the  abdominal 
muscles  during  labour,  or  in  old  persons 
from  coughing.  Fracture  of  the  ribs 
is  more  common  in  the  male,  and 
in  middle-aged  or  old  persons :  when 
occurring  in  children  the  fracture  is 
often  incomplete.  The  rib  may  be 
broken  in  two  or  more  places  :  one,  two, 
three,  or  even  all  the  ribs  may  be 
broken,  but  multiplicity  of  fractui-e  is 
most  frequent  after  indii-ect  violence. 
The  greatest  number  of  ribs  I  have  seen 
broken  at  the  same  time  and  verified 
post-mortem  is  twelve.  The  first,  second, 
and  last  two  ribs  are  rarely  implicated, 
the  former  being  protected  by  the 
clavicle,  and  the  latter  moveable.  The 
lung  is  more  apt  to  be  wounded  when  the 
upper  ribs  are  broken.  The  most  frequent 
site  of  the  lesion  is  the  convexity  or  near 
the  angle. 

Sym2)toins. — Pain,  much  increased  by 
respiration,  and  this  act  is  chiefly 
abdominal,  pressure  on  the  sternum  will 
also  add  to  the  pain.  Crepitus  felt  by 
placing  a  hand  over  the  injured  part 
and  directing  the  patient  to  in.spire  or 
cough  ;  crepitus  is  sometimes  absent  if 
the  periosteum  be  untorn.  Tenderness 
on  pressure  is  constantly  present. 
Undue  mobility  can  be  ascertained  hy 
pressure  on  the  ends.  Difficulty  in 
breathing  Avith  stitch  in  the  side.  Thei-e 
is  a  troublesome,  short  hacking  cough, 
frequent  but  suppressed. 

Treatment. — A  broad  bandage  round 
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tlie  chest,  or  broad  strong  strapping  or 
plaster  of  Paris  splint  applied  half  round 
t  he  chest.  Displacement  can  be  rectified 
by  compresses  over  the  sternnm,  to  force 
the  broken  extremities  directly  out- 
wards, and  directly  over  the  broken 
ends  to  push  them  inwards.  Spare  diet 
and  complete  rest.  Opium  to  relieve 
the  pain.  Union  as  a  rule  takes  place 
in  from  thirty  to  thirty-five  days.  For 
the  complications  which  may  happen>icZe 
chap.  xxix. 

Fractures  of  the  Sternum  are  rare, 
especially  if  unaccompanied  by  some  other 
injury,  as  a  fracture  of  the  rib  or  spine. 
When  present  it  is  usually  the  result  of 
great  direct  violence,  as  the  passage  of  a 
cart  wheel  over  the  chest,  but  may  be 
occasioned  by  indirect  violence,  as  bend- 
ing the  body  forcibly  backwards  or 
forwards,  and  very  seldom  from  muscular 
action.  Fracture  may  be  transverse, 
oblique,  or  longitudinal.  The  seat  of 
the  lesion  is,  as  a  rule,  between  the 
second  and  third  pieces.  The  symptoms 
are  pain,  difficulty  in  breathing, 
crepitus,  and  displacement  of  the  lower 
fragment  forwards.  If  compound, 
abscess  may  form,  implicating  the 
anterior  mediastinum. 

Co7)iplications. — Extravasation  of  blood 
into  the  anterior  mediastinum ;  injuries 
to  the  pericardium,  heart,  pleurse,  or 
lungs ;  fractures  of  the  ribs  or  spine. 

Treatment. — Rest  in  bed  with  a  longi- 
tudinal pillow  between  the  shoulders, 
and  the  pelvis  slightly  raised.  For 
abscess,  free  aperture  for  the  pus,  by 
trephining  through  the  bone. 

Fractures  of  the  Bones  of  the  Face. — 
Nasal  Bones  suffer  fracture  much  less 
frequently  than  might  be  supposed  from 
their  exposed  situation.  When  the 
accident  occurs  it  iisually  follows  direct 
violence,  and  is  recognised  by  the  flatten- 
ing and  obliquity  of  the  nose  attending 
it.  The  swelling  and  ecchymosis  may 
render  its  detection  difficult ;  then  these 
should  be  subdued  before  treating  the 
fracture. 

Complications. — Severe  epistaxis,  em- 
phy.sema,  injury  to  the  lachr-ymal  sac, 
concussion  of  the  brain,  fracture  of  the 
ethmoid  or  frontal  bone,  exfoliations  of 
portions  of  bone  with  ozs3na,  amaurosis, 
tetanus. 

Treatment. — Raise  the  bone  by  a  pair 
of  polypus  forceps  introduced  into  the 
nostril  and  opened;  then  to  retain  the 


fragments  in  position,  if  necessary,  the 
nose  must  be  stuffed  with  a  plug  of  oiled 
lint,  round  a  quill,  perforated  laminaria 
tent,  or  bit  of  catheter.  Ice  or  cold- 
water  di'essing  afterwards.  Erichsen 
recommends  a  dilatable  india  -  rubber 
plug ;  Hamilton  uses  pledgets  of  medi- 
cated wool  attached  to  a  string  ;  Mason 
advises  a  wire  suture  passed  transversely 
through  the  nose  to  keep  the  fracture  in 
position.  If  deformity  remain,  digital 
pressure  every  day  for  a  couple  of  hours, 
or  as  used  by  Adams,  a  pair  of  smooth- 
bladed  forceps  and  screw  clamp  to  for- 
cibly adjust  the  bones  in  position. 

Lower  Jaw  may  be  fractured  : — 1.  At 
the  symphysis  (rare) ;  2.  Through  the 
body  to  one  side  of  the  symphysis,  com- 
monly near  the  canine  tooth ;  3.  Through 
the  angle ;  4.  Coronoid  process  (rare) ; 
5.  Neck  of  the  condyle. 

Causes. — Direct  blows,  falls  on  the 
chin,  gunshot  wounds,  kicks  from  a 
hoi'se,  in  extracting  teeth ;  occasionally 
by  indirect  violence,  as  severe  pressure 
on  both  the  angles,  occasioning  a  frac- 
ture at  the  symphysis. 

These  fractures  are  sometimes  double, 
both  sides  being  affected,  and  are  often 
compound  so  far  as  the  mucous  mem- 
brane is  concerned. 

Symptoms. — Great  mobility  of  the  frag- 
ments, crepitus  •  irregularity  in  the  line 
of  the  teeth  and  arch  of  the  jaw ; 
dribbling  of  the  saliva ;  inability  to 
speak,  with  perhaps  laceration  of  the 
raucous  membrane.  The  displacement 
is  greater  when  the  fracture  is  near  the 
symphysis;  if  on  one  side  only  of  the 
middle  line,  the  smaller  fragment  is 
liable  to  be  drawn  outwards  and  for- 
wards, overlapping  the  larger,  this  being 
dtie  to  the  action  of  the  masseter  and 
temporal  muscles ;  if  double,  the  middle 
fragment  is  depressed  by  the  muscles 
attached  to  the  hyoid  bone.  When  the 
angle  or  ramus  is  the  seat  of  fracture 
the  muscles  prevent  deformity,  but 
crepitus  is  perceptible  to  the  patient, 
and  pain  increased  on  movement.  The 
neck  of  the  condyle  when  broken  is 
much  displaced  upwards,  inwards,  and 
foi'wards  by  the  external  pterygoid,  the 
chin  being  turned  towards  the  affected 
side,  and  not  away  from  it,  as  in  dis- 
location. 

Complications. — Suppuration,  necrosis, 
paralysis  and  neuralgia  from  injury 
to   the   inferior   dental   nerve,  injury 
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to  the  base  of  the  skull,  and  salivary 
fistula. 

Treatment. — A  giitta-percha  splint, 
or  one  made  of  pasteboard,  with  a  four- 
tailed  bandage  ;  a  four-tailed  or  muslin 
bandage  and  plaster  of  Paris  may  be 
used.  Hamilton's  sling  prevents  the 
anterior  fragment  being  carried  back- 
wards. It  consists  of  three  straps,  one 
of  leather  extending  round  the  jaw  and 
over  the  front  of  the  top  of  the  head, 
in  a  vei'tical  direction ;  the  other  two 
are  made  of  webbing,  and  pass  hori- 
zontally round  the  head  above  the  ear, 
the  anterior  being  buckled  to  the  fore- 
part, and  the  posterior  to  the  back  part 
of  the  vertical  one.  Loosened  teeth  and 
necrosed  pieces  of  bone  are  removed  as 
soon  as  liberated.  The  patient  must 
have  a  spoon  diet  for  four  or  five  weeks. 
In  difficult  cases  interdental  spHnts,  or 
Hammond's  wire  splint,  must  be  used;  or 
the  bone  exposed,  holes  drilled  in  each 
fragment,  and  united  by  wire.  If  the 
condyle  be  displaced  by  the  external 
pterygoid,  reduction  is  affected  by  draw- 
ing the  jaw  horizontally  forwards,  and 
at  the  same  time  pushing  the  condyle 
outwards  with  the  finger  placed  far 
back  into  the  mouth.  The  jaw  must  be 
pressed  upwards  and  backwards  to  fix 
the  condyle  in  the  glenoid  cavity,  and 
the  jaw  bandage  applied.  Gross  recom- 
mends a  thick  graduated  compress  be- 
hind the  angle  of  the  bone  to  prevent 
this  displacement.  Rinse  mouth  with 
chlorate  of  potash  gargles  or  Condy's 
fluid.  • 

Fractures  of  the  Upper  Jaw  are  much 
less  frequent  than  those  of  the  lower. 

Causes. — Great  and  direct  violence,  as 
the  passage  of  a  cart-wheel  over  the 
face,  gun-shot  wounds,  etc.  In  extraction 
of  teeth  the  alveolus  may  be  broken. 
"Very  rarely  from  indirect  violence,  as 
from  falls  on  other  parts  of  the  face. 

Symptoms  easily  recognised  if  there 
be  displacement,  but  when  there  is  none, 
as  in  those  cases  in  which  the  fracture 
involves  the  vei-tical  plate  of  the  palate 
bones,  and  pterygoid  process  of  the 
sphenoid,  the  fracture  can  be  easily 
known  by  passing  the  finger  into  the 
mouth,  and  pressing  on  the  internal 
pterygoid  plate ;  thus  pain  and  mobility 
are  ascertained. 

Complicat  ions. — 1 .  Teeth  may  be  broken 
or  dislocated;  2.  Splintei-ing  of  bone; 
3.  Hemorrhage  often  profuse,  not  un- 


frequently  from  the  internal  maxillary 
artery ;  4.  Nervous  affections ;  5.  Injury 
to  the  base  of  the  skull. 

Treatment.  —  Haemorrhage  must  be 
stopped  by  cold,  styptics,  or  the  actual 
cautery.  Heath  advises  in  obstinate 
cases  laying  open  the  face,  and  i-emoviug 
large  fragments  of  bone,  so  as  to  apply 
the  cautery  more  satisfactorily  ;  he  con- 
demns ligature  of  the  carotid.  All 
sphnters,  however  slightly  adlierent,  are 
to  be  preserved,  as  they  re-unite  with 
wonderful  facility.  If  the  bone  is  dis- 
placed it  is  restored  to  position  by  the 
finger  passed  into  the  mouth,  round  the 
alveolus,  aided  by  the  introduction  of  a 
strong  elevator  or  pair  of  dressing  for- 
ceps into  the  nostril.  The  teeth  may  be 
wired  together,  or  a  gutta-percha  splint 
adapted  to  the  alveoli ;  in  bad  cases  vul- 
canite interdental  splints.  If  the  superior 
maxillae  are  separated,  Hainsby's  hare-lip 
compressor  is  useful.  Liquid  diet,  or 
nutrient  enemata.  Swelling  must  be 
controlled  by  ice  or  evaporating  lotions. 
If  the  fracture  extends  into  the  mouth 
this  must  be  washed  out  with  perman- 
ganate of  potash,  or  chlorate  of  potash 
gargles. 

Fractures  of  the  Lower  Extremity. 

Fractures  of  the  Bones  of  the  Foot  sel- 
dom present  themselves  except  from 
du-ect  violence,  the  result  of  severe 
cnishes ;  they  are  then  accompanied  by 
considerable  bruising  and  lacei-ation  of 
the  soft  parts,  and  frequently  several 
bones  are  implicated.  When  simple,  rest 
and  attention  to  position  suffice ;  if  com- 
poimd,  removal  of  the  part  affected. 

Fracture  of  the  Calcaneum  may  be  met 
mth  from  falls  on  the  heel.  Should  the 
bone  be  fractured  in  front  of  the  liga- 
ments, there  is  but  slight  displacement, 
the  injury  beuig  recognised  by  the  pain, 
swelling,  flattening  of  the  heel,  and 
crepitus  on  grasping  the  back  of  the  heel 
and  making  lateral  movements.  In  other 
cases  the  posterior  part  is  separated  by 
muscular  action  behind  the  attachment 
of  the  interosseous  ligament,  the  detached 
fragment  being  drawn  up  by  the  muscles 
of  the  calf,  and  projected  posteriorly, 
crepitus  is  obtained  on  bringing  frag- 
ments in  apposition. 

Treatment.  —  Subdue  inflammation, 
gutta-perrha  spHnts  and  bandage.  Flex 
the  muscles  of  the  calf  by  a  tape  attached 
to  slipper  on  foot,  and  fa^stened  to  the 
thigh.    The  ankle  should  be  fixed  in  all 
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fractures  of  the  foot,  millboard  splints 
-oftened  in  hot  water  being  adjusted  to 
tlie  side  of  the  foot  and  reaching  as 
high  as  the  middle  of  the  ankle. 

Astragalus  is  rarely  fractured  ^je?'  se, 
hut  occasionally  this  accident  occurs  from 
direct  violence.  The  symptoms  are  ever- 
sion  of  the  foot,  crepitus  on  flexing  and 
extending,  and  in  some  cases  displace- 
ment, the  posterior  part  being  broken  off 
and  resting  between  the  malleolus  and 
tend©  Achillis. 

Treatment. — If  the  fragments  are  not 
displaced,  a  starch  bandage  is  sufficient. 
If  there  be  much  displacement  and  re- 
duction is  not  possible,  the  asti-agalus 
must  be  cut  down  on  and  removed,  or 
amputation  performed. 

Fracture  of  the  Bones  of  the  Leg  occurs 
from  twists  of  the  foot,  either  outwards 
or  inwards,  as  catching  it  in  a  hole  whilst 
running,  etc.,  occasionally  also  from  direct 
violence.  There  are  four  varieties  of 
fracture  met  with  at  the  lower  end. 

1.  Fracture  of  the  fibula  two  to  three 
inches  above  the  malleolus,  with  rupture 
of  the  internal  lateral  or  deltoid  ligament; 

2.  Pott's  fracture  (more  common)  the 
fibula  being  broken  about  three  inches 
above  the  malleolus,  with  a  fracture  of 
tlie  internal  malleolus,  and  eversion  of 
the   foot    from   dislocation   outwards ; 

3.  Fracture  of  the  fibula  about  three 
inches  above  the  malleolus,  with  oblique 
fracture  of  the  tibia  downwards  and 
inwards;  4.  Fracture  of  the  internal 
malleolus  with  rupture  of  the  external 
lateral  ligament,  the  foot  being  inverted. 

Symptoms. — If  the  fibula  only  be 
broken  the  displacement  is  slight,  with 
great  pain — the  seat  of  which  is  a  good 
gviide  to  the  place  of  fracture — swelling, 
ecchymosis,  crepitus  obtained  by  pressing 
the  bones  together,  and  irregularity. 
Should  the  external  malleolus  be  frac- 
tured, the  depression  above  the  separated 
fragment  will  disclose  the  accident,  to- 
gether with  eversion  of  the  foot  by  the 
peronei  muscles,  and  undue  projection  of 
tlie  internal  malleolus  beneath  the  skin. 
When  the  tibia  is  also  broken  the  mal- 
leoli are  widely  separated,  the  ankle  is 
increased  in  breadth,  crepitus  is  readily 
obtained,  there  is  a  depression  over  the 
fractured  .seat,  and  the  heel  is  drawn  up 
by  the  mu.scles  of  the  calf. 

Treatment. — Reduce  the  fracture,  a 
process  which  is  aided  by  bending  the 
knee.    If  there  be  little  or  no  eversion 


of  the  foot,  two  lateral  hollow  splints, 
one  I'eaching  from  the  knee  to  the  ex- 
tremity of  the  toes,  whilst  the  internal 
only  extends  as  far  as  the  tarsus,  are 
sufficient,  with  the  limb  supported  in  a 
cradle  for  three  weeks,  and  then  a 
starch  bandage  applied  and  worn  for 
three  weeks  longer.  "When  the  eversion 
is  very  marked,  the  strong  inferior  tibio- 
fibular ligaments  will  be  torn,  an  injury 
often  termed  Dupuytren's  fracture,  from 
the  great  surgeon  who  first  described  it. 
This  is  treated  with  Dupuytren's  splint 
applied  to  the  inner  side  of  the  leg, 
replaced  at  the  end  of  three  weeks  by  a 
starch  or  plaster  of  Paris  bandage.  If 
weight  is  borne  by  the  leg  before  the 
sixth  or  seventh  week,  pronounced  valgus 
is  apt  to  occur.  Fractures  near  the 
ankle  joint  are  liable  to  leave  a  stiffness 
of  joint  and  weakness  of  limb,  lasting 
some  months.  Tendons  round  the  ankle 
are  prone  to  contract  adhesions,  leading 
to  impaired  utility  of  the  joint. 

Fractwres  of  the  Shafts. — When  the 
lesion  is  situated  at  the  upper  part  of  the 
tibia  the  line  of  fracture  is  u.sually  trans- 
verse, and  the  result  of  direct  violence ; 
at  the  lower  part  it  is  commonly  oblique 
from  above  and  behind,  downwai'ds  and 
forwards,  and  from  without  inwards,  re- 
sulting from  indirect  violence.  Y-shaped 
fracture  is  also  met  with,  and  is  apt  to 
involve  the  joint,  in  some  cases  producing 
osteo-myelitis.  From  the  close  proximity 
of  the  bone  to  the  skin  the  fracture  is 
more  often  compound  than  any  other 
bone  of  the  body,  arising  either  from  the 
action  of  the  violence  occasioning  it, 
or  from  subsequent  movement  driving 
the  sharp  fragment  through  the  skin. 
If  one  bone  alone  be  injured  the  sound 
one  acts  as  a  splint,  preventing  displace- 
ment, thus  frequently  the  accident  is 
overlooked,  as  considerable  weight  can 
be  borne  by  the  bone.    In  the  case  of  the 
tibia,  by  feeling  along  the  edge,  irregu- 
larity, mobility,  and  indistinct  crepitus 
can  be  detected,  and  in  addition  there  is 
great  pain  with  loss  of  power  over  the 
leg ;  the  bone  is  to  be  grasped  above  and 
below  the  seat  of  the  pain,  and  cau- 
tiously moved  forwards,  backwards,  and 
from  side  to  side.    In  the  fibula  the 
diagnosis  is  more  difficult,  from  its  being 
covered  Avith  thick  muscles ;  the  fingers 
should  be  placed  a  little  above  the  mal- 
leolus, and  the  bones  pi'essed  together, 
if  the  fibula  be  sound  it  recoils  in  a 
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spring-like  manner^  When  both  bones 
are  broken,  the  symptoms  are  shortening, 
mobihty,  crepitus,  angular  displacement, 
and  eversion  of  the  foot ;  the  lower  frag- 
ment is  pulled  upwards,  outwards,  and 
backwards  by  the  action  of  the  gasti-o- 
cnemiiis.  The  fibula  is  generally  broken 
at  a  higher  level  than  the  tibia.  Rigidity 
or  ankylosis  of  the  knee  or  ankle  is 
occasionally  the  result  of  this  injury, 
such  affections  of  the  neighbouring  joints 
being  more  prone  to  occui-  after  fractures 
of  the  bones  of  the  leg  than  in  any  other 
part  of  the  osseous  system. 

Treatment. — When  the  displacement 
is  .slight,  two  hollowed  lateral  splints  for 
a  few  days,  followed  by  a  starch  bandage 
or  plaster  of  Paris  splint;  if  the  de- 
formity be  greater,  Mclntyre's  splint 
with  Salter's  cradle  is  useful,  or  putting 
the  leg  on  its  side  and  extending  with 
the  weight  and  pulley.  Bryant  advises 
division  of  the  tendo  Achillis  when  the 
fracture  is  clo?e  to  the  ankle  and  there 
is  a  difficulty  in  keeping  the  fragments 
in  position.  Gamgee  recommends  a 
straight  millboard  splint  at  the  back, 
reaching  from  half-an-inch  above  the 
heel  to  four  inches  above  the  knee,  and 
two  lateral  splints  with  foot  pieces,  ex- 
tending to  the  same  height.  Each  of 
these  splints  may  be  made  in  two  lengths, 
which  are  joined  by  overlapping  and 
bandaging ;  the  whole  limb  is  padded 
with  gauze  and  cotton  wool  tissue. 

Fractures  of  the  Patella  occur  com- 
monly fi-om  muscular  action,  the  bone 
being  snapped  across,  a  little  below  its 
middle,  whilst  riding  over  the  most  pro- 
minent part  of  the  condyles,  by  a  sudden 
and  forcible  contraction  of  the  quadriceps 
extensor ;  it  may  be  also  occasioned  by 
direct  violence,  when  the  line  of  fracture 
is  longitudinal  in  direction,  and  often 
the  bone  is  comminuted. 

Syviptomn, — When  transverse,the  frag- 
ments are  separated  to  the  extent  of  an 
inch  when  the  limb  is  extended,  but  this 
interval  is  increased  on  flexing  the  knee. 
There  is  complete  loss  of  power  ovei-  the 
joint,  with  inability  to  extend  the  knee 
or  walk  (in  exceptional  cases  the  ability 
to  .straighten  the  leg  is  not  lost,  the 
aponeurotic  structures  at  the  side  of  the 
patella  not  being  torn  through);  local 
piiin,  and  crepitus  on  drawing  down  the 
upper  fragment  and  bringing  it  in 
apposition  with  the  lower.  When  pre.ssed 
from  side  to  side  the  fragments  can  be 


made  out  to  move  on  each  other,  and  on 
following  the  borders  ii-regularity  is  per- 
ceptible. Great  swelling  ensues  in  a  few 
hours  from  distension  of  the  joint  wilh 
blood  or  serum,  and  subsequently  syno- 
vitis may  occur.  When  the  result  ol 
direct  violence,  the  displacement  i.s 
slight,  and  the  accident  is  recogjiised  by 
the  pain,  mobility  of  the  fragments,  and 
crepitus  attending  it.  A  patella  that 
has  been  once  broken  transversely  is  very 
apt  to  again  suffer  the  same  injury, 
though  not  usually  at  the  same  place; 
again,  it  is  not  uncommon  for  the  other 
patella  to  be  affected  in  a  similar 
manner. 

Union  is  generally  ligamentous  or 
aponeurotic  in  transverse,  and  bony  in 
longitudinal  fractiu-es. 

Treatment. — Reduce  the  swelling  and 
inflammation  by  rest  and  the  application 
of  ev.aporating  lotions,  the  leg  being 
raised,  to  relax  the  thigh  muscles.  If 
there  be  much  blood  in  the  joint,  aspirate. 
As  soon  as  the  parts  ai-e  in  a  suitable 
state,  approximate  the  fragments  by  one 
of  the  following  plans. 

1.  A  straight  wooden  splint  behind 
the  knee,  reaching  from  the  buttock  to 
the  heel  and  terminating  in  a  foot  piece. 
The  upper  fragment  is  brought  down  by 
a  strip  of  plaster  applied  over  a  pad  of 
lint  in  figure  of  8  manner;  the  limb  Ls 
then  bandaged  from  below  upwards,  the 
roller  being  passed  at  the  knee  round 
two  hooks  fixed  to  the  splint.  The  limb 
and  apparatus  are  raised.  This  appliance 
is  worn  for  four  weeks,  being  constantly 
readjusted ;  then  a  starch  bandage  is 
used  for  six  weeks  more,  and  afterwards 
a  back  splint  or  knee  cap  for  another 
month,  as  the  fragments,  though  united 
in  good  position,  will  by  subsequent  use 
of  the  limb  become  much  more  separated. 

2.  Middlesex  Ho.spital  Plan  of  Treat- 
ment.— "  A  broad  piece  of  moleskin 
plaster  cut  out  at  one  border,  somewhat 
horse-shoe  shaped,  but  with  the  ends  of 
the  curve  prolonged,  is  fixed  to  the 
thigh,  so  that  the  curved  edge  is  level 
with  the  normal  po.sition  of  the  patella, 
and  is  retained  by  means  of  a  few  tm-ns 
of  a  roller.  Next,  the  limb  is  fixed  upon 
a  Avell  padded  McTntjTe  or  simple 
wooden  back  splint,  having  a  foot  piece. 
Then  the  lower  fragment  of  the  patella 
is  fixed  by  means  of  a  pad  of  lint  and  a 
broad  strip  applied  figure  of  8  fashion 
I'ound  the  limb  and  splint,  and  the  ban- 
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(lage  which  confines  the  foot  and  leg  to 
tlie  splint  is  continued  upwiirds  as  far  as 
this  pad,  which  it  assists  in  fixing.  To 
the  prolonged  end  of  the  moleskin  plaster 
are  sewn  pieces  of  bandage  which  are 
attached  in  turn  to  India-rubber  accumu- 
lators, one  on  each  side  of  the  leg  ;  each 
of  the  accumulators  at  its  lower  end  is 
fastened  to  a  piece  of  bandage,  and  these 
are  tied  together  below  the  foot  board  of 
the  splint.  With  a  pad  of  lint  at  the 
upper  border  of  the  superior  fragment  of 
the  patella  beneath  the  free  edge  of  the 
moleskin,  the  requisite  amount  of  tension 
is  obtained  by  tightening  the  tied  pieces 
of  bandage." 

3.  Aguew's  plan. — He  uses  a  splint 
of  pine  board,  somewhat  convex  longi- 
tudinally on  the  upper  surface,  thirty 
inches  long,  and  five  inches  wide  at  one 
end,  tapering  to  four  inches  at  the  other. 
On  each  side,  a  short  distance  above  and 
below  the  middle  of  the  board,  are  to  be 
bored  two  holes,  into  which  are  fitted 
four  pegs  with  square  heads.  The  frag- 
ments are  appi'oximated  by  strips  of 
plaster  placed  below  the  lower  and 
above  the  upper,  and  wrapped  round 
the  pegs,  which  can  be  screwed  so  as  to 
tighten  the  plaster. 

4.  Lund's  plan. —  Each  fragment  of 
the  patella  is  transfixed  with  a  stout 
steel  needle  (so  fashioned  at  the  point 
as  to  act  as  a  drill)  from  side  to  side, 
and  then  held  in  position  by  a  twisted 
suture  on  either  side,  passing  over  the 
ends  of  both  needles.  Care  must  be 
taken  to  keep  the  needles  well  away  from 
the  articulating  surface  of  the  patella  so 
as  to  avoid  opening  the  knee  joint. 

5.  Malgaigne's  hooks  will  draw  the 
fragments  closer  together  than  any 
other  method,  but  may  cause  diffuse 
inflammation  round,  or  suppuration  of 
the  knee  joint.  Treves  uses  Malgaigne's 
hooks  with  aseptic  precautions,  and  thus 
describes  his  method :  "  The  limb  is 
secured  upon  an  ordinary  straight  back 
splint,  .so  as  to  keep  the  knee  fully  ex- 
tended. The  splint  has  a  foot  piece 
which  prevents  any  shifting,  and  is 
secured  to  the  limb  by  straps  and 
buckles.  The  knee,  after  being  washed, 
is  well  purified  by  carbolic  acid.  The 
position  of  the  patella  is  carefully  marked 
out  in  pencil  on  the  skin,  and  the  sites 
for  the  points  of  the  hooks  indicated. 
It  is  important  that  the  hooks  should 
enter  the  bone  at  equal  distances  from 


the  median  line.  Four  punctures  are 
made  now  with  a  tenotome  at  the  points 
at  which  the  hooks  ai-e  to  enter.  In  each 
case  the  instrument  should  be  passed 
down  to  the  bone.  The  two  \ipper 
punctures  will  open  the  synovial  cavity, 
and  through  them  the  fluid  in  the  joint 
is  easily  evacuated.  The  two  lower 
punctures  are  withoiit  the  joint.  As 
soon  as  all  the  fluid  has  escaped  the 
hooks  are  applied.  They  should  be 
scrupulously  clean,  and  highly  polished, 
and  should  be  kept  in  carbolic  water 
while  the  punctures  are  being  made. 
The  two  parts  of  the  apparatus  must  be 
separated,  and  each  portion  applied  by 
itself.  It  is  not  until  the  hooks  have 
acquired  a  good  hold  of  the  bones  that 
the  two  segments  of  the  instrument 
should  be  screwed  together.  It  is  better 
to  apply  the  lower  hooks  first ;  when  well 
fixed  they  must  be  kept  firmly  in  posi- 
tion by  an  assistant.  There  is  often 
difficulty  in  inserting  the  upper  hooks. 
Finally,  the  two  segments  are  screwed 
together,  so  that  the  fragments  of  the 
patella  are  brought  in  close  contact. 
There  is  a  disposition  for  the  upper  end 
of  the  apparatus  to  "  ride  "  a  little ;  this 
is  corrected  by  passing  a  tape  over  the 
upper  hooks,  and  under  the  knee,  and 
fixing  it  by  a  leaden  clamp.  The  opera- 
tion should  be  performed  under  the 
carbolic  spray  without  an  anaesthetic. 
After  the  hooks  are  secured,  the  spray 
is  discontinued,  and  the  four  punctures 
well  covered  with  iodoform.  The  screw 
must  be  kept  well  oiled,  the  limb  placed 
on  an  inclined  plane,  and  fully  exposed 
to  the  air.  The  hooks  may  be  removed 
in  six  weeks. 

6.  Lister's  plan. — In  cases  where  the 
knee  is  useless,  owing  to  great  separa- 
tion of  the  fragments,  Lister  cuts  down 
on  the  bone  with  strict  aseptic  pre- 
cautions, and  wires  the  fragments 
together,  the  knee  being  carefully 
drained. 

7.  Other  methods  are  the  strap  and 
spiral  bandage  of  Sanbor-n,  calliper 
splint,  Steavenson's  elastic  bands,  sub- 
cutaneous division  of  the  insertion  of 
quadriceps  femoris  into  the  patella,  etc. 

For  longitudinal  fracture,  a  starch 
or  plaster  of  Paris  bandage  is  sufficient. 

Fractures  of  the  Feviur. — Lower  end 
may  be  broken :  1 .  Between  the 
epiphysis  and  the  sh.'d't.  The  nucleus 
I  appears  in  this  epiphysis  at  the  eighth 
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month  of  frotal  life,  and  the  eijiphywis 
unites  with  the  shaft  from  the  twenty- 
first  to  the  twenty-fourth  year;  only 
the  anterior  edge  of  these  epiphysial 
lines  is  within  the  synovial  membrane. 

2.  Either  condyle   may  be  fractured. 

3.  T-shaped  into  the  joint.  4.  Above 
the  condyles  (supra-condyloid),  which 
does  not  involve  the  knee  joint. 

Symptoms  of  the  second  and  third 
are  considerable  swelling  of  the  joint 
from  effusion  of  blood  and  serum,  as 
well  as  into  the  adjacent  tissues,  crepitus, 
the  line  of  fracture  is  readily  felt,  re- 
daction of  the  displacement  by  direct 
lateral  pressure,  abnormal  mobility  can 
be  easily  detected  by  manipulating  the 
joint  or  grasping  the  condyles.  If  the 
patella  is  rubbed  over  the  condyloid 
notch,  its  unevenness  can  be  felt.  When 
the  condyles  are  separated  from  one 
another,  there  is  an  increase  in  the 
breadth  of  the  lower  end  of  the  femur. 
Inflammation  of  the  knee  joint  may 
occur.  In  the  first  and  fourth  varieties 
the  lower  fragment  is  flexed  on  the  tibia 
by  the  action  of  the  gastrocnemius, 
soleus,  and  plantaris,  so  that  its  fractured 
end  is  often  perceptible  in  the  popliteal 
space ;  the  upper  fragment  rests  on 
the  anterior  surface  of  the  lower. 
Occasionally  the  upper  fragment  may 
pass  behind  the  lower,  and  press  on  the 
pophteal  vessels,  even  causing  gangrene. 
Crepitus  is  less  distinct  or  absent  in 
separation  of  the  epiphysis,  and  this  may 
be  followed  by  imperfect  development  of 
the  lower  end  of  the  femur. 

Treatment.  —  Double  inclined  plane, 
which  may  be  slung,  or  a  Mclntyre's 
splint  with  a  long  thigh  piece,  or  any 
of  the  methods  used  for  fracture  of  the 
shaft.  Treat  the  joint,  if  involved,  by 
ice,  etc.  Bryant  advises  division  of  the 
tendo  Achillis,  and  the  long  double  splint 
in  fractures  of  the  lower  third  above  the 
condyles.  Shortening  from  1|  to  2  inches 
will  often  be  left  after  the  most  skilful 
treatment. 

Of  the  Shaft. — This  may  be  fractured 
at  ai\y  part,  but  most  commonly  in  the 
middle  third ;  the  proportion  being  six 
in  the  middle  third,  to  three  in  the 
lower,  and  two  in  the  upper.  These 
fractures  are,  as  a  rule,  oblique  in  adults 
and  transverse  in  children ;  they  are 
generally  caused  by  direct  violence, 
occasionally  by  indirect,  and  rarely  by 
muscular  action. 


SymjHoms. —  Shortening,  rotation  of 
the  foot  outwards,  crepitus,  swelling, 
loss  of  power,  and  increased  mobility. 
In  the  lower  third  the  lower  fragment 
is  drawn  behind  and  in.side  the  suijerior. 
When  the  bone  is  broken  in  or  above 
the  middle  tliird,  the  upper  fragment  is 
drawn  forwards  by  the  psoas  and  iliacus, 
and  generally  outwards,  and  also  everted 
by  the  external  rotatoi-s,  but  occasionally 
inwards  by  the  internal  rotators;  the 
lower  fragment  is  drawn  upwards  and 
inwards.  In  the  middle  third  the  line 
of  fracture  is  veiy  uniform,  being  down- 
wards and  from  behind  forwards. 

Treatment.  —  The  patient  should  he 
anaesthetised,  and  then  one  of  the  fol- 
lowing appliances  used  :  Bryant's  double 
splint,  Listen's  long  splint  and  perineal 
band,  Nathan  Smith's  wire  splint  to 
the  anterior  siu-face  with  suspension, 
or  Hodgen's  su.spension  .spUnt  to  the 
posterioi-  aspect,  double  inclined  plane 
weight  extension  with  short  splints  to 
to  the  thigh  or  sand  bags  (capital  in 
children),  plaster  of  Paris  or  starch 
bandage.  If  the  long  splint  be  used 
it  should  be  replaced  in  three  weeks 
by  a  starch  or  plaster  of  Paris  bandage, 
and  this  may  be  used  from  the  first 
in  the  case  of  children,  though  weight 
extension  is  much  preferable.  Bryant 
recommends  vertical  extension  in  children, 
the  injured  and  sound  limbs  being  flexed 
at  right  angles  with  the  pelvis,  fixed  by 
some  rigid  splints,  and  hoisted  upwards 
to  the  cradle,  hook,  or  bar  above  the 
bed.  In  adults  there  is  always  some 
shortening  under  any  mode  of  treatment, 
about  three-quartei's  of  an  inch ;  but 
this  is  of  no  consequence,  as  the  patient 
corrects  it  by  a  slight  obliquity  of  the 
pelvis.  In  children  the  fracture  takes 
six  weeks  to  unite  firmly,  in  adults 
twelve.  Tlie  surgeon,  before  dismissing 
the  patient,  must  always  ascertain  the 
movements  of  the  knee  are  free  by 
manipulation,  giving,  if  necessary,  an 
anaesthetic.  In  these  fractures  Gumgee 
recommends  this  procedure :  "The  patient 
is  laid  in  a  horizontal  position  ;  one  as- 
sistant is  charged  with  the  duty  of 
making  extension  from  the  foot,  another 
with  that  of  counter  extending  by  means 
of  a  jack  towel  round  the  groin.  The 
fir.st  step  is  to  secure  co-aptation  of  the 
fragments  by  fixing  the  hip  and  knee, 
and  compros.sing  the  thigh  mu.scles.  For 
this  purpose  three  sphnts  are  required. 
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They  should  be  long  enough  to  reach 
from  a  couple  of  inches  below  the  knee 
upwards ;  the  inner  one  to  the  rami  of 
the  ischium  and  pubes,  the  outer  and 
posterior  one  to  the  iliac  crest."  The 
outer  and  inner  one  should  be  two  and 
a  half  to  four  inches  in  width,  according 
to  the  size  of  the  thigh ;  the  posterior 
one  below  is  the  same  width  as  the 
popliteal  space,  widening  so  that  its 
upper  part  covers  the  whole  buttock. 
These  millboard  splints  are  soaked  and 
well  padded.  It  is  a  matter  of  great 
importance  to  fix  the  hip  joint,  and 
the  bandage  must  be  well  spread  out 
over  the  gluteal  region.  By  making 
several  figures  of  8  round  the  pelvis^ 
and  passing  the  bandage  alternately 
above  and  below  the  anterior  superior 
spine,  it  is  prevented  from  slipping  on 
to  the  abdomen.  The  leg  is  then  encased 
in  millboard  apparatus,  extending  from 
the  sides  of  the  foot  to  the  middle  of 
the  thigh,  and  overlapping  the  thigh 
splints;  an  outer  coating  of  gum  or 
starch  completes  the  apparatus. 

Of  the  Upper  End. — Fractures  of  the 
upper  part  are  classified  into  :  1 .  Intra- 
capsular ;    2.  Impacted   intracapsular ; 
3.  Extracapsular-    4.  Impacted  extra- 
capsular ;    5.  Separation  of  the  great 
trochanter  ;  6.  Separation  of  epiphysis, 
1.  Intracapsular  is,  a  common  accident 
in  persons  over  fifty,  especially  women. 
It  is  occasioned  by  slight  indirect  violence, 
as  catching  the  foot  and  tripping,  step- 
ping unexpectedly,  slipping  on  a  stone, 
etc.    The  line  of  fracture  is  generally 
oblique  from  above  downwards.  Rodet 
concludes  that  if  the  person  has  fallen 
on  the  foot  or  the  knee  the  fracture  will 
be  oblique  intracapsular ;  if  the  front  of 
the  trochanter  has  received  the  blow, 
transverse  intracapsular  ;  if  the  fall  has 
been  on  the  back  of  the  trochanter  the 
fractui-e  will  be  partly  within  and  partly 
■without  the  capsular  ligament ;  and  if 
the  fall  has  been  fairly  on  the  side  of 
the  trochanter,  so  that  the  force  has 
been  directed  transversely,  the  fractvire 
will  be  entirely  extracapsular  and  trans- 
verse in  I'eference  to  the  long  axis  of  the 
neck.    The  liability  to  this  fracture  is 
due  to  the  changes  the  neck  of  the  femur 
undergoes  as  a  result  of  advancing  age, 
namely,  interstitial  absorption  with  fatty 
degeneration  and  a  change  of  shape,  its 
angle  becoming  a  right  instead  of  an 
oblique  one. 


The  symptoms  are:  1.  Flattening  of 
the  hip.  2.  Alteration  in  the  position 
of  the  trochanter,  it  being  less  prominent 
than  natural,  and  nearer  to  the  anterior 
iliac  spine  and  the  middle  line  of  the 
body;  on  rotation  it  moves  round  its  own 
axis,  instead  of  describing  an  arc  of  a 
circle.  3.  Pain,  particularly  on  rotation 
outwards,  may  be  referred  to  the  knee. 

4.  Crepitus,  on  drawing  down  the  limb 
and  rotating  it ;  but  this  is  often  indis- 
tinct. Agnew  recommends  flexing  the 
thigh  to  a  right  angle  with  the  pelvis, 
and  rotating  it  whilst  traction  is  made. 

5.  Eversion  of  the  limb  from  the  action 
of  the  external  rotator  muscles,  its  own 
weight,  and  the  back  of  the  neck,  which 
is  thinner  and  more  brittle,  being  more 
extensively  broken  than  the  front.  Inver- 
sion exceptionally  may  be  present  when 
the  fracture  arises  from  direct  violence, 
which  paralyses  the  external  rotators, 
and  so  enables  the  internal  rotator 
muscles  to  invert  the  limb,  or  owing  to 
the  lower  fragment  being  in  front  of  the 
upper  one,  or  to  interlocking  of  the  frag- 
ments. In  addition  to  the  eversion,  the 
knee  is  semiflexed,  and  the  toes  point 
outwards,  and  by  pressure  with  the  hand 
may  be  made  to  look  backwards, 

6.  Shortening  of  the  limb,  at  first  slight 
(I  inch  to  1  inch),  but  gradually  increas- 
ing from  rupture  of  the  capsular  liga- 
ment, and  absorption  of  the  head. 

7.  Swelling  about  the  joint  and  groin, 
not  attended  with  bruising  as  a  rule. 

8.  Increased  mobility.  Maissoneuve 
usesthe  following  plantotest  themobility. 
The  patient  is  placed  on  his  abdomen 
and  the  injured  thigh  carried  directly 
backwards,  in  which  direction,  if  it  be 
broken,  it  will  go  much  further  than 
when  sound,  as  in  the  latter  case  the 
movement  is  arrested  by  the  neck  of  the 
bone  striking  against  the  margin  of  the 
acetabulum. 

9.  Loss  of  power.  All  power  of 
motion  by  the  patient  is  usiially  lost, 
but  in  some  cases  the  patient  can  raise 
the  leg,  or  even  walk  some  distance,  due 
to  impaction  or  the  capsule  not  being 
completly  torn.  Agnew  relates  the  case 
of  a  patient  who  walked  in  the  Penn- 
sylvania hospital  after  the  accident  a 
distance  of  two  squares,  and  also  made 
his  way  to  the  third  storey  of  the  building: 
this  injury  was  verbified  post  mortem. 
Several  tests  are  used  for  diagnostic 
purposes,     (a)     N^laton's     test  line. 
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(j8)  Bryant's,  (y)  Morris's  bi-trochanteric, 
01'  transverse  measurement. 

(a)  Nelaton's  test  Idne.' — A  line  is 
drawn  from  anterioi'  superior  spine  of  the 
ileum  to  the  most  prominent  point  of  the 
ischial  tuberosity,  this  in  the  normal  hip 
in  all  positions  of  the  joint  touches  the 
top  of  the  great  trochanter;  in  fracture 
of  the  neck  or  dorsal  dislocation  the 
trochanter  lies  above  or  behind  this 
line. 

(jS)  Bryant's  test  line, — "  For  purposes 
of  demonstration  I  have  described  it  as 
the  base  of  the  ilio-femoral  triangle, 
the  two  sides  of  the  triangle  being  made 
up  of  two  lines  drawn  from  the  anterior 
superior  spinous  processes  of  the  ilium, 
one  of  them,  AC,  being  vertical,  and 
traversing  the  outside  of  the  hip  to  the 
horizontal  plane  of  the  body ;  and  the 
second,  AB,  impinging  on  the  top  of  the 
trochanter  major,  and  corresponding  in 
the  normal  position  of  the  hip  joint  to 
the  anterior  half  of  Nelaton's  test  line 
for  dislocation  of  the  femur  backwards. 
The  test  line  OB  for  fracture,  or  short- 
ening of  the  neck,  joins  the  two  at  right 
angles  to  the  vertical  line,  and  extends 
from  it  to  the  trochanter.  Any  short- 
ening of  the  line  on  comparing  it  with 
the  same  taken  on  the  uninjured  side, 
indicates,  with  precision,  a  shorten- 
ing of  the  neck  of  the  thigh  bone." 
For  practical  purposes,  the  line  drawn 
through  both  anterior  spinous  processes, 
and  the  shoi't  perpendicular  line  let  fall 
from  this  to  the  top  of  the  great  troch- 
anter, are  alone  required.  To  compare 
the  sides  of  the  body  the  pelvis  must  be 
straight. 

(y)  Morris's  bi-trochanteric,  or  trans- 
verse mea.surement,  "  consists  in  measur- 
ing the  distance  from  the  median  line  of 
the  body  to  the  antero-posterior  line  at 
right  angles  to  the  long  axis  of  the  body, 
through  the  top  of  the  trochanter  on 
each  side.  This  distance  is  always  less 
on  the  side  of  the  fracture." 

The  dangers  of  the  accident  are  the 
onset  of  low  congestive  inflammation  of 
the  lungs,  bed  sores,  cystitis,  etc. 

f/nion.— From  the  difficulty  of  keeping 
the  parts  in  apposition,  prasence  of  synov- 
ial effusion,  los.s  of  vascular  supply,  and 
the  age  and  feebleness  of  the  patient, 
bony  union  is  extremely  rare  and  prac- 
ticjilly  unattainable,  the  junction  being 
either  fibrous,  or  a  false  joint  forming 
by  the  detached  head  becoming  hollowed 


out  and  receiving  the  rounded  neck  in 
its  socket, 

2.  Impacted  Intrampsidar  is  known 
by  the  symptoms  being  less  marked, 
except  shortening.  The  limb  cannot  be 
brought  to  its  proper  length  by  extension. 
Crepitus  is  absent,  and  there  is  less 
eversion  and  loss  of  power  in  the  linjb. 
The  tiochanteric  may  be  impacted  in 
acetabular  fragment,  but  more  usually 
fragments  are  locked  in  each  other  in  a 
serrated  outline.  This  accident  is  more 
likely  to  be  followed  by  osseous  union, 
and  to  assist  this,  on  no  account  must 
the  fractured  surfaces  be  separated  ;  the 
deformity  is  pei-manent.  It  mu.st  be 
remembered  that  after  some  contusions 
of  the  hip  without  fracture,  eversion, 
shortening,  etc.,  may  occur  from  chronic 
inflammation  and  rarefying  ostitis,  so 
that  in  contusion  a  cautious  prognosis 
shotild  always  be  given,  or  the  surgeon 
may  be  unjustly  blamed. 

Treatment. — Keep  the  patient  in  bed, 
with  the  knee  supported  by  a  pillow,  for 
two  or  three  weeks,  until  the  pain  sub- 
sides, together  with  a  weight  and  pulley, 
or  fixing  the  limbs  together  ;  then  apply 
a  leather  splint  or  starch  bandage  to  the 
hip,  and  direct  the  patient  to  walk  on 
crutches.  Finally,  the  patient  will  be 
able  to  get  about  by  means  of  a  stick 
and  a  high  heeled  boot,  a  greater  or  less 
degree  of  lameness  being  permanent. 
When  there  is  very  slight  separation, 
and  the  patient's  age  is  favourable,  bony 
union  may  be  tried  for  by  the  weight 
and  pulley,  Thomas's  splint,  the  long 
sphnt,  or  the  double  inclined  plane  with 
a  bandage  round  the  hips,  for  two  or 
three  months,  liberal  diet,  and  a  water 
bed,  and  then  a  starch  bandage  and 
crutches. 

3.  Extracapsular  Fracture  is  most  fre-  • 
quent  between  thirty  and  fortj^ ;  occurs 
from  direct  violence,  and  both  sexes  are 
liable.  The  bone  is  broken  just  outside 
the  insertion  of  the  capsule  correspond- 
ing to  the  anterior  and  posterior  inter- 
trochanteric lines,  being  usually  com- 
minuted, owing  to  the  lower  end  of  the 
neck  being  driven  into  the  trochanter, 
which  is  detached  or  splintei-ed.  Accord- 
ing to  Hamilton  the  direction  of  the  frac- 
ture in  the  outer fragmentisvery uniform, 
the  great  trochanter  being  divided  from 
near  its  summit  obliquely  downwards 
and  forwards  towards  its  base,  .and  tlie 
line  of  fracture  terminating  a  little  short 


FEACTURES. 


77 


of  the  small  ti'ochanter,  or  penetrating 
beneath  its  base ;  one  or  two  lines  usually 
traverse  the  great  trochanter  horizon- 
tally. 

The  symptoms  ai'e :  1.  Considerable 
s\\  elling,  ecchymosis,  and  extravasation. 
■1.  Great  pain.  3.  Eversion.  4.  Short- 
ening from  1  inch  to  2^  inches,  or 
more — it  can  be  made  to  disappear  on 
dra\ving  down  the  limb.  5.  Crepitus  is 
\ery  distinct,  and  can  be  easily  felt  on 
[)lacing  the  hand  on  the  trochanter  and 


rotating  the  limb.  6.  Loss  of  power  of 
motion.  Exti'acapsular  can  be  dis- 
tinguished from  intracapsular  by  the 
greater  force  required  to  produce  it,  the 
age  of  the  patient,  more  marked  injury 
to  the  soft  parts,  larger  amount  of 
shortening,  and  well-marked  crepitus. 
If  the  trochanter  does  not  move  with 
the  lower  fragments  fracture  is  certainly 
extracapsular.  The  following  table, 
slightly  altered  from  Agnew,  is  useful 
for  diagnosis  : — 


Intracapsular  Fracture. 


1.  Produced  by  trifling  vio- 

lence at  any  point  of  the 
limb. 

2.  Sex.    Most  common  in  fe- 

males. 

3.  Age.    60  and  upwards. 

4.  Position.    Foot  rest  on  the 

outer  side. 

5.  Shortening,  very  variable, 

may  be  none,  generally 
not  over  an  inch.  May 
occur  suddenly  or  gradu- 
ally ;  readily  removed  by 
extension,  and  returns 
when  the  force  is  re- 
moved. 

6.  Mobility  very  great. 

7.  Crepitation  not  very  dis- 

tinct. 

8.  From  the  summit  of  the 

great  trochanter  to  the 
tuberosity  of  femoral  con- 
dyles no  shortening. 

9.  Pain  not  severe,  felt  most, 

near  to  trochanter  minor. 

10.  Disability  great. 


11.  Contusion  and  discoloura- 

tion little. 

12.  Wasting  of  the  limb  and 

continued  weakness. 


Extracapsular  Fracture.     Posterior  Luxation 


Considerable  violence,  most  fre- 
quently upon  the  great 
trochanter. 

Sexes  about  alike  as  to  fre- 
quency. 

Under  or  over  50. 

Rests  on  the  outer  side,  if 
impacted  may  be  at  any 
degree  of  eversion. 

From  1  to  2^  inches,  may  in- 
crease, but  if  impacted 
remains  the  same.  Moder- 
ate extension  will  restore 
the  limb  to  its  length.  If 
impacted,  requires  much 
force  to  do  so. 

Mobility  great  unless  the  frac- 
ture be  impacted. 

Distinct  unless  impacted. 

Shortening    between  these 
points. 


Generally  severe,  and  felt  over 
trochanter  major. 

Disability  great,  but  may  bear, 
if  impacted,  some  weight 
on  the  foot. 

Often  much. 


Little  if  any  wasting,  tem- 
porary weakness. 


Great  violence  applied  to 
the  limb,  the  thigh 
being  in  a  state  of 
adduction. 

Most  frequent  in  males. 

From  16  to  45  years  of  age. 
Limb  inverted  and  adducted- 


From  1^  to  2  inches.  When 
restored  to  its  proper 
length,  by  extension, 
does  not  return. 


Limb  more  fixed  and  rigid. 
No  crepitation. 
No  shortening. 


Not  severe,  but  extending 
down  back  of  thigh. 

Helpless,  cannot  endure  the 
least  weight  on  the  foot. 


Rarely  any. 
Rarely  any. 


4.  Impacted  Extracapsular  Fracture 
— The  neck  being  buried  in  the  cancel- 
lated tissue  of  the  trochanter  and  shaft 
of  the  femur.  This  variety  is  more 
I  common  than  the  simple  extracapsular 
'  fracture.  The  symptoms  are  :  1.  Ab- 
sence of  crepitus.  2.  Pain.  3.  Swelling 
and  marks  of  direct  injury  to  the  hip. 
4.  Shortening  from  half  to  three-quarters 
of  an  inch,  which  does  not  disappear  on 


traction  unless  the  impaction  be  broken 
down.  5.  Eversion,  but  less  marked  than 
in  simple  fracture.  6.  Flattening  of  the 
hip  and  increase  in  breadth  from  before 
backwards.  7.  Trochanter  moves  through 
a  small  arc  on  rotation.  8.  Loss  of  power 
is  incomplete,  as  the  patient  can  raise 
the  limb  or  even  walk,  though  this  is 
very  painful. 

Dangers  of  extracapsular  fracture  are 
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from  injury  to  the  soft  parts,  the 
direct  result  of  the  violence  causing 
the  accident.  Some  degree  of  lame- 
ness will  always  lemain  even  vinder 


the  most  favourable  circumstances. 
Union  is  osseous.  The  following  table 
gives  a  concise  view  of  the  four  frac- 
tures : — 


Inteacapsulak. 


1.  Shovtening  I  inch 

to  1  inch.  Easily 
removed  by  ex- 
tension. 

2.  Bversion.  Inver- 

sion rare. 


Impacted  Intea- 
capsulak. 


Very    slight,  cannot 
easily  be  removed. 


Slight  eversion. 


3.  Crepitus  not 

readily  detected. 

4.  Trochanter  less 

prominent  than 
natural ;  usually 
turned  outwards. 

5.  Trochanter  on  ro- 

tation moves  in 
a  segment  of  a 
circle,  having  a 
radius  much 
shorter  than 
natural. 

6.  Limb  movable  to 

surgeon,  immov- 
able to  voluntary 
efforts  of  the 
patient. 

7.  Pain  and  constitu-  Do. 

tional  disturb- 
ance slight. 


No  crepitus. 

Trochanter'  rather  less 
prominent  than 
natural. 

Trochanter  on  rotation 
moves  in  a  seg- 
ment of  a  circle 
whose  radius  is 
little  shorter  than 
natural. 

Limb  movable  to  sur- 
geon, but  power- 
less to  patient. 


Bxteacapbulab. 


8.  No  ecchymosis  nor 

other  marks  of 
external  injury 
to  hips. 

9.  Usually  caused  by 

indirect  violence. 

10.  Age,  rarely  below 
50,  most  common 
in  aged  females. 

IL  Fracture  may  be 
oblique  or  trans- 
verse, with  or 
without  lacera- 
of  the  capsular 
ligament  or  peri- 
osteal covering. 

12.  Bony  union  very 
rare. 


I  in.  to  2i  in. 


Impacted  Extka- 
capsulae. 


Eversion. 
rare. 


Inversion 


Crepitus  easily  de- 
tected. 

Trochanter  still  less 
prominent,usually 
turned  backwards. 


Trochanter  on  rotation 
moves  on  the  axis 
of  the  shaft. 


Do. 


4  in.  to  1  iu. 


Slight  eversion,  some- 
times  neither  in- 
verted or  everted, 
sometimes  in- 
verted. 

No  crepitus. 

Trochanter  consider- 
ably less  promi- 
nent than  natural. 

i  Trochanter  on  rotation 
moves  in  a  seg- 
ment of  a  circle, 
whose  radius  is 
considerably 
shorter  than 
natural. 

Do. 


Do, 

Do. 
Do. 


Outer  fragment  may 
be  di'iven  into  the 
inner,  most  com- 
mon double  im- 
paction by  se:'ra- 
tions. 


Bony  union  frequent. 


Pain  and  constitu- 
tional disturbance 
generally  con- 
siderable. 

Ecchymosis,  swelling, 
and  other  marks 
of  injury  to  hips. 

Usually  caused  by 
direct  violenee. 

Usually  below  50. 
Most  common  in 
healthy  adults. 

Fracture  most  fre- 
quently where  the 
neck  joins  the 
trochanter,  almost 
invariably  accom- 
panied by  fracture 
in  the  intertro- 
chanteric space. 

Bony  union  common. 


Do. 
Do. 
Do. 

iSJost  common  in  adults 


Inner  fragment  usually 
driven  into  the 
outer. 


Bony  union  usual. 


Treatment. — Bryant's  double  splint, 
long  splint,  double  inclined  plane  with 
a  bandage  round  the  hips,  weight  and 
pulley,  or  plaster  and  starch  bandage. 

5.  Trochanter  major  is  broken  by  direct 
violence,  and  may  be  comminuted.  The 


trochanter  is  separated  both  from  the 
neck  and  shaft  of  the  femur. 

Symptoms. — Displacement  of  separated 
fragment  upwards,  inwards,  and  back- 
wards ;  crepitus  on  flexing,  rotating  out 
and  abducting  the  thigh,  the  upper  frag- 
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:  ment  being  brought  down;  pressure  on 
the  hip  is  very  painful ;  no  shortening  ; 
^  eversion  of  the  foot ;  considerable  swell- 
1  ing ;  inability  to  sit  down.  This  fracture 
I  is  often  combined  with  extracapsular 
:  fracture  of  the  neck  of  the  femur. 

Treatment.  — A  starch  bandage  ;  the 
1  union  is  generally  ligamentous. 

6.  Separation  of  the  Efipliysis. — At 
I  the  time  of  birth  thei'e  is  no  real  neck, 
1  but  simply  a  groove  between  the  head 
I  and  trochanter ;  along  this  groove  cap- 
!  sule  and  synovial  membrane  are  attached. 
.  After  two  or  thi-ee  weeks  a  neck  is  formed 
'  from  the  shaft,  which  also  forms  a  large 
]  part  of  the  head.  Ossification  runs  in 
'  the  shape  of  a  wedge  upwards,  so  that 
i  all  the  upper  extremity  of  the  diaphysis 
i  is  placed  between  the  epiphysis  of  the 
I  head  and  the  centre  for  the  great  tro- 
I  chanter  ;  all  this  part  including  the  head 
i  is  enclosed  in  the  synovial  membrane. 
'  The  nucleus  appears  at  the  first  year. 
'  Epiphysis  unites  at  eighteen.  The 
( symptoms  are  similar  to  extracapsular 
1  fracture. 

Treatment. — Union  will  genei'ally  take 
]  place  under  appropriate  treatment. 
'  Weight  and  pulley  for  extension ;  plaster 


of  Paris  bandage  round  pelvis  and  thigh ; 
sandbags  on  each  side  of  the  Umb.  At 
the  end  of  three  weeks  cautious  passive 
movements  of  the  joint. 

Fracture  of  Pelvis  occurs  from  extreme 
direct  violence,  the  most  usual  cause 
being  railway  injuries,  particularly  bufter 
accidents.  It  may  be  situated  across  the 
thyroid  foramen,  crest  of  ilium,  aceta- 
bulum, etc.  These  fractures  are  danger- 
ous on  account  of  the  liability  of  injury 
to  the  pelvic  organs,  as  rupture  of  the 
bladder  and  urethra,  with  extravasation 
of  urine,  laceration  of  the  rectum  or 
intra-pelvic  vessels,  etc.  The  symptoms 
are  inability  to  walk,  though  the  patient 
can  move  his  limbs  in  bed;  crepitus 
obtained  by  pressing  on  both  crests  of  the 
ilium;  pain  on  moving  or  coughing.  Dis- 
placement recognised  either  by  external 
examination,  or  per  rectum  or  vaginam. 

Treatment. — Absolute  rest  in  bed  for 
six  weeks  or  two  months.  Pass  a  catheter, 
and  apply  a  broad  flannel  roller  round 
the  pelvis.  The  surgeon  must  be  on  his 
guard  and  watch  for  the  formation  of 
abscesses.    For  complications,  vide  chap. 

XXX. 


CHAPTER  XIII. 

DISEASES    OF  BONES. 


Periostitis — Ostitis —  Osteo- Myelitis — Chronic  A  bscess — Caries — Necrosis — 
Osteo-malacia — Pickets — Tumours. 


Periostitis,    or  inflammation  of  the 
[periosteum,  may  be  acu.te  or  chronic. 
There  are  two  forms  of  acute  periostitis 
— the  simple  and  the  diffuse. 

Causes. — Injuries,  blows,  kicks,  and 
(the  like;  syphilis,  rheumatism,  follow- 
ing the  exanthemata.     In  adults  the 
disease  is  generally  traumatic  and  local ; 
but  in  childi-en  and  young  adults  the 
periostitis  is  often  due  to  constitutional 
causes,  is  of  the  diffuse  variety,  a  con- 
*siderable  extent  being  implicated,  and  is 
r  rapidly  followed  by  suppuration,  with  the 
presence  of  micro-organisms  in  the  pus. 

Pathology. — When  acute  and  simple 
the  superficial  layer  of  the  membrane  is 
i  swollen  and  red,  then  an  exudation  of 
liquor  sanguinis  and  leucocytes  follows, 
and  the  part  is  converted  into  pus  mixed 
■with  ddbi-is.    The  tissues  above  are  in- 


flamed, and  also  the  bone  beneath.  The 
exudation  from  the  surface  of  the  sub- 
jacent osseous  tissue  raises  the  perios- 
teum, forming  a  periosteal  abscess,  the 
floor  of  which  consists  of  bare  bone  or 
granulation  tissue.  Necrosis  and  caries 
sometimes  supervene,  from  the  vascular 
supply  of  the  bone  being  diminished, 
owing  to  loosening  and  stripping  of  the 
periosteum.  In  the  diffuse  form  the 
inflammation  rapidly  proceeds  to  sup- 
puration, the  pus  spreading  quickly  up 
and  down  the  bone  underneath  the 
periosteum.  If  the  disease  commences 
in  the  diaphysis  it  does  not  invade  the 
epiphysial  line,  but  if  it  begins  at  the 
latter  site,  or  in  its  neighboui-hood,  the 
whole  of  the  shaft  may  lie  free  in  an 
abscess  cavity.  At  times,  when  com- 
mencing in  the  epiphysial  line,  it  is  con- 
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joined  with  diffuse  osteomyelitis,  and 
terminates  in  total  necrosis.  If  the 
epiphysis,  with  or  without  the  shaft, 
be  affected,  suppurative  arthritis  is 
common.  Pyaemia  is  a  frequent  com- 
plication. The  thickened  periosteum 
resists  the  escape  of  the  contained 
abscess,  which  grows  larger  and  larger, 
until  finally  the  membiune  gives  way, 
and  the  huge  stream  of  pus  diffuses 
itself  among  the  muscles. 

When  chronic  in  character,  lymph  is 
effused  by  the  inflamed  periosteum  and 
bone  ;  this  becomes  organised  into  fresh 
osseous  tissue  (periosteal  ossification), 
which  forms  a  node.  This  process  is 
often  termed  osteo-plastic  periostitis. 

Symptoms. — Acute  simple  periostitis 
is  recognised  by  throbbing  pain,  worse  at 
night,  and  increased  on  pressure ;  swell- 
ing limited,  superficial,  hard,  elongated, 
and  puffy;  extreme  tenderness  on  pres- 
sure ;  heat  observed  on  palpation ;  with 
finally  cedema  and  redness  of  the  skin. 
The  constitutional  symptoms  are  those 
of  inflammatory  fever. 
.  Acute  diffuse  periostitis,  as  before 
stated,  is  limited  to  children  and  young 
adults,  and  most  commonly  attacks  the 
tibia,  femur,  or  humerus.  It  is  gener- 
ally met  with  in  weakly  persons  follow- 
ing an  injury.  The  symptoms  may  at 
once  set  in,  or  there  may  be  an  interval 
of  from  four  to  five  days.  It  is  charac- 
terised by  shiverings  or  rigors,  high 
fever,  headache,  loss  of  appetite,  vomit- 
ing or  diarrhoea ;  delirium  is  apt  to  be 
present  from  the  commencement.  The 
local  symptoms  appear  in  two  or  three 
days,  and  manifest  themselves  by  pain 
and  diffu.se  red  cedematous  swelling. 

Chronic  periostitis  is  known  by  noc- 
turnal pain,  thickening  and  induration 
of  the  iDone.  The  superficial  parts  are 
unaffected.  Some  tenderness  is  often 
present. 

Treatment. — For  acute  simple  perios- 
titis, leeches  along  the  bone,  rest,  and 
elevation  of  the  part,  followed  up  by  hot 
fomentations.  Painting  the  whole  limb 
with  tinct.  iodi.  is  often  sei-viceable. 
Calomel,  antimony,  and  salines,  with 
opium  or  morphia  to  relieve  the  pain. 
If  there  be  marked  oedema,  and  in  all 
cases  of  acute  periostitis,  where  the  pain 
is  great  and  the  pyrexia  continuous, 
make  a  free  incision  through  the  perios- 
teum down  to  the  bone,  giving,  if  neces- 
sary, an  ansEsthetic.    Insert  a  drainage 


tube,  and  wash  out  with  an  antiseptic 
lotion.  When  the  pyrexia  is  subdued, 
administer  tonics  and  a  generous  diet. 

For  Disuse  Periostitis.— EXavaUi  the 
limb  and  paint  with  tinct.  iodi.  twice 
in  the  twelve  houis.  Brisk  pui-gation; 
if  there  be  no  relief  in  thii-ty-six  hours, 
blister  and  apply  a  poultice.  As  soon 
as  suppuration  is  diagnosed  make  sevei-al 
incisions  down  to  the  bone  with  aseptic 
precautions ;  the  finger  is  passed  into 
the  wounds  to  ascertain  the  most  depen- 
dent position,  which  .should  always  Ije 
freely  opened,  and  to  establish  accur- 
ately the  amount  of  periosteum  sepa- 
rated. Absolute  I'est  on  a  suitable  splint 
is  necessary.  Quinine  and  u-on.  Good 
diet  with  stimulants.  Opium  and  bella- 
donna to  relieve  pain.  If  the  whole 
shaft  is  necrosed  and  separated  from  its 
epiphyses,  the  dead  bone  should  be  re- 
moved as  soon  as  possible  by  subperiosteal 
resection,  before  new  bone  is  formed 
from  the  periosteum  to  invaginate  the 
sequestrum.  Amputation  is  nece-ssary  in 
cases  where  adjacent  joints  are  attacked 
with  suppurative  arthritis,  or  patient  is 
sinking  from  exhaustion.  For  chronic 
periostitis,  iodide  of  potassium  in  gr.  x 
doses,  combined  with  tinct.  opii,  tinct. 
belladonn.,  and  sp.  ammon.  arom.  Re- 
peated blistering,  or  hn.  iodi,  ung. 
hydi'arg.,  or  oleate  of  mercury,  with 
pressure  by  a  well-adjusted  bandage. 
If  disease  does  not  }deld  to  iodide  give 
mercury  by  the  mouth ;  when  still  ob- 
stinate, free  division  of  periosteum  at  the 
tender  place. 

Ostitis,  or  inflammation  of  the  os.seous 
tissue,  is  most  commonly  met  with  in 
the  tibia,  femur,  skuU,  sternum,  ribs, 
and  bones  of  the  hand  and  foot. 

Causes.  —  Injury,  syphilis,  rheuma- 
tism, exposure  to  cold,  damp,  or  malaria. 

Pathology. — When  a  poi'tion  of  bone 
is  inflamed  the  blood  vesvsels  in  the 
Haversian  canals  dilate  and  form  loops, 
round  these  there  is  an  exudation  of 
leucocytes  and  liqiior  sanguinis,  which 
form  a  granulation  tissue  consisting  of 
osteoclasts  (exuded  leucocj'-tes),  with  a 
sparse  intercellular  substance,  and  a 
few  large  multinucleated  cells  (myeloid 
cells).  The  periosteum  is  swollen  and 
engorged,  and  the  seat  of  hyperajmia 
being  readily  .separable  from  the  bone, 
whilst  the  medulla  is  similarly  affected. 
The  oi^-seous  lamellse  are  absorbed,  form- 
ing irregular  spaces  filled  with  granula- 
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tion  tissue  (Howship's   lacunas).  The 
latter  tissue  increases,  the  bone  becoming 
more  vascular,  soft,  and  spongy.  This 
process  is  termed  simple  rarefying  ostitis, 
or  simple  caries.    At  the  same  time  that 
this  rarefaction  is  proceeding,  new  bone 
is  produced  under  the  periosteum  and 
within  the   medullary   canal.    If  the 
1  inflammation  be  acute,  pus  is  formed, 
!  from  the  granulations   breaking  down 
I  (abscess  of  bone) ;  if  chronic,  the  gi-anxi- 
;  lation  tissue  is  developed  into  hard,  com- 
j  pact  osseous  substance  which  fills  the 
Haversian  canals,  increasing  the  weight 
I  of  the  bone ;   the  periosteum   at  the 
:  same  time  forms  new  bone.    The  new 
,  bone  may  be  as  hard  as  ivory,  and 
;  may  even  cause  necrosis  by  obliterating 
;  all  the  vessels  (condensation  or  osteo- 
I  sclerosis). 

Symptoms. — Deep,  dull,  aching  pain, 
'  worse  at  night  and  increased  by  move- 
iment,  but  diminished  when  the  limb  is 
iraise(3.  Tenderness  on  pressure,  not 
\  great  at  first.  The  shape  of  the  bone  is 
faltered,  it  being  enlarged  and  tender  on 

(palpation.    There  may  be  cedema  and 
slight  pitting  on  pressure.  Inflamma- 
ttory  fever. 

Treatment. — Rest  on  splint,  and  eleva- 
ttion  of  the  part.  Leeches.  Warm  lead 
land  opium  fomentations.  Calomel  and 
opium  internally.  If  pain  and  fever 
continue,  make  incisions  with  a  tenotome, 
iand  drill  the  bone  in  various  directions. 
Iln  chronic  cases,  rest,  repeated  blistering, 
painting  with  strong  lin.  iodine,  ung. 
hydi-arg.,  or  oleate  of  mercury.  Linear 
osteotomy,  and  removal  of  poi  tion  of  in- 
iflamed  bone  with  the  trephine  or  gouge. 
Iodide  of  potassium  in  large  doses,  in 
■syphilitic  cases. 

Osteo-Myelitu  or  diffuse  inflammation 
»of  the  medulla  of  bone  is  an  acute  septic 
inflammation,  attacking  the  medullary 
imembi-ane  and  adjoining  cancellous  tis- 
sue, usually  terminating  in  the  death  of 
the  bone. 

Causes. — 1.  Injury,  implicating  and 
ilaying  open  the  medullary  cavity,  either 
the  result  of  accident,  as  compound 
fracture  or  gunshot  wounds,  or  subse- 
iqnent  to  an  operation,  as  amputation. 
'2.  Destructive  disease  of  a  joint.  3.  An 
idiopathic  form  is  described,  arising 
spontaneously  or  after  cold ;  also  subse- 
quent to  acute  infectious  diseases,  as 
■typhus,  scarlet  fever,  or  measles ;  this 
variety    originates    without    an  open 


wound,  and  is  due  to  the  production  of 
micro-organisms. 

Symptoms. —  Pain  of  a  deep  throbbing 
or  aching  character,  and  occupying  the 
centre  of  the  limb.  The  afliected  part 
feels  exceedingly  heavy.  Fi^om  the  fifth 
to  the  eighth  day  deep  local  swelling  of 
the  whole  limb  is  present,  oedematous 
and  doughy  on  the  surface,  but  hard  be- 
neath, with  a  well  marked  edge ;  the 
skin  is  almost  of  a  natural  hue.  There 
is  much  tenderness  on  pressure.  If  there 
be  a  wound  there  is  profuse  suppui'ation, 
and  the  exposed  bone  is  dry  and  yellow, 
with  the  periosteum  stripped  off 

Constitutional  Symptoms. — Rigoi's  and 
sharp  pains  usher  in  the  attack,  followed 
by  pyrexia  and  typhoid  symptoms ;  the 
temperature  varies  from  100°  to  105°. 
At  the  end  of  the  second  week  the 
pyrexia  diminishes.  The  disease  may 
terminate  in  septicaemia  and  death, 
necrosis,  or  resolution. 

The  perioateiim  and  outer  surface  of 
the  bone  is  congested,  and  on  making  a 
longitudinal  section,  the  medullary  canal 
is  found  full  of  pus,  mixed  with  fat 
globules,  the  membrane  is  swollen,  vas- 
cular, soft,  of  a  deep  red  colour,  and 
may  even  be  black  and  gangrenous. 
The  cancellous  tissue  is  of  a  bright  pink 
hue,  and  softened,  with  the  Haversian 
canals  enlarged  and  filled  with  inflamma- 
tory products.  When  the  disease  occurs 
near  the  line  of  the  epiphysis,  the 
junction  of  this  with  the  shaft  is  affected, 
leading  to  its  separation,  and  in  severe 
cases  to  it  necrosing  and  forming  a 
sequestrum  (acute  epiphysitis). 

Secondary  Joint  Affections. — 1.  Serous 
synovitis  produced  by  extension  of  the 
inflammation  from  the  periosteum.  2. 
Passive  serous  effusion  from  pressui^e  on 
and  thrombosis  of  the  veins  leading  from 
the  joint.  3.  Muco-purulent  effusion 
into  the  synovial  membrane.  4.  Pyaemia. 
5.  Suppurative  arthritis. 

Treatment. — As  general  measures,  a 
nourishing  diet  and  stimulating  plan  of 
treatment,  with  due  attention  to  hygienic 
conditions.  Give  opiates  subqutaneously 
or  per  rectum.  Quinine  or  sulpho-carbo- 
late  of  sodium  are  the  best  therapeutic 
remedies. 

Locally.  All  wounds  implicating  the 
bones  should  be  treated  antiseptically,  and 
preferably  after  Lister's  method.  Give  a 
fi-ee  outlet  to  all  discharges  by  means  of 
counter  openings  and  drainage  tubes. 

6 
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The  limb  should  be  put  on  a  splint  and 
slung.  Hot  compresses  covei'ed  with 
mackintosh  are  useful.  If  there  be  a 
subperiosteal  abscess  this  should  be  evacu- 
ated under  aseptic  precautions;  should 
much  oil  float  on  the  surface  of  the  pus, 
perforate  the  bone  with  a  carpentei''s 
gimlet  and  wash  out  the  medulla  with  a 
solution  of  chloride  of  zinc  (gr.  xl  to  3]). 
A  drainage  tube  is  inserted  and  the 
wound  left  open.  When  there  is  a 
wound  communicating  with  the  medulla 
the  whole  of  this  may  be  scraped  out,  and 
iodoform  put  in  the  canal.  If  septiciemia 
set  in,  amputate  through  the  joint  next 
above  the  affected  bone  at  once,  except 
in  the  case  of  the  thigh,  which  should  be 
removed  through  the  trochanters. 

Chronic  Abscess  of  Bone  appears 
usually  in  the  cancellated  tissue  on  the 
superficial  side  of  the  bone,  especially 
frequenting  the  lower  end  of  the 
femur,  and  head  and  lower  end  of  the 
tibia. 

Causes, — Injuries  from  blows,  kicks, 
and  the  like.  Rheumatism,  struma, 
syphilis. 

Symftoms. — Remittent  pain  occurring 
in  paroxysms,  worse  at  night  and 
associated  with  circumscribed  tender- 
ness filways  at  the  same  spot.  Slight 
enlargement  of  the  bone,  with  perhaps 
a  rigor  at  the  onset.  These  symptoms 
in  adults  last  a  considerable  time,  even 
yeai'S,  but  in  young  life,  if  the  disease 
be  not  treated,  inflammation  is  prone  to 
occur  in  the  neighbouring  joint,  and 
finally  the  abscess  may  burst  into  it. 

Treatment. — Apply  Esmarch's  tourni- 
quet and  make  an  incision  down  to 
the  bone  at  the  tender  spot,  then  make 
an  exit  for  the  contents  of  the  abscess 
by  drilling  through  the  bone,  or 
trephining  a  small  portion  of  it,  or  by 
linear  osteotomy  with  a  Hey's  saw. 
If  no  pus  be  found,  pierce  the  neigh- 
bouring bone  with  a  sharp  instrument, 
as  a  bradawl,  for  the  cavity  of  the 
abscess  may  lie  to  one  side  of  the  open- 
ing. Free  drainage,  irrigation  with 
antiseptics  and  iodoform.  The  opera- 
tion is  often  somewhat  troublesome 
owing  to  the  bone  being  thickened 
round  the  abscess  by  sclerosing  ostitis. 

Strumous  Rarefying  Ostitis,  or 
Strwmous  Caries,  differs  from  simple 
rarefying  ostitis  in  degree,  but  not 
in  nature;  there  is  more  softening, 
more  extensive  degeneration  of  neigh- 


bouring tissue,  and  less  attempt  at 
repair,  Cai-ies  is  molecular  disintegra- 
tion of  bone  resembling  ulceration  of 
the  soft  parts,  and  resulting  from  in- 
flammatory processes.  It  has  already 
been  stated  that  inflammation  of  bone 
leads  to  the  formation  of  a  gi-anulation 
tissue  at  the  expense  of  the  osseous 
structure.  This  change  may  stop  short 
of  suppuration,  the  granulation  tissue 
being  oi-ganised  into  bone  and  fibrous 
tissue  (caries  fungosa).  If  suppuration 
occur,  when  the  bone  is  only  affected 
superficially,  it  is  destroyed,  presenting 
a  rugged,  irregular,  excavated  surface, 
the  floor  of  which  consists  of  cancellous 
structure,  which,  in  many  cases,  has 
undergone  a  sclercsing  transformation. 
When  occurring  in  the  interior  of  bone 
the  exudation  is  purulent  and  the 
granulation  tissue  destroyed,  the  in- 
flammatory debris  being  with  difficulty 
removed,  forms  an  abscess  :  the  carious 
cavity  contains  sanious  pus,  minute 
particles  of  dead  bone  and  molecular 
debris.  The  abscess  may  remain 
quiescent  or  open  on  the  sui'f  ace  or  into 
the  joint ;  in  other  cases  the  granula- 
tion tissue,  instead  of  being  absorbed  or 
converted  into  pus,  undergoes  fatty 
degeneration  and  caseation  (dry  caries 
or  caries  sicca).  Carious  bone  is  porous, 
of  a  grey,  i)rown,  or  black  colour, 
partly  disintegrated  into  softened 
masses,  and  partly  hollowed  out  into 
cells  containing  a  reddish  brown  oily 
fluid.  Caries  most  frequently  attacks 
the  cancellous  tissue,  and  is  common  in 
the  epiphysial  ends  of  bones,  where  it 
may,  by  affecting  the  cartilage,  give  rise 
to  disease  of  adjacent  joints.  It  is 
necessarj'  to  refer  here  to  tubercle  of 
bone,  which  may  be  discrete  or  con- 
fluent (from  the  junction  of  discrete 
tubercles)  ;  it  occurs  as  miliary  granu- 
lations, which  obliterate  vessels  of  the 
Haversian  canals  and  medullary  spaces, 
producing  rarefying  ostitis.  The  pro- 
ducts undergo  fatty  degeneration  and 
caseation  from  pre.s.sure  on  and  throm- 
bosis of  the  vessels.  It  results  either 
from  general  tuberculosis  or  from  local 
infection  subsequent  to  strumous  ostitis. 
The  vertebraj,  carpus,  tarsus,  and  ster- 
num, are  the  favourite  seats. 

Causes. — The  strumous  diathesis  :  the 
tarsus,  carpus,  spine,  head  of  the  tibia, 
sternum,  ribs,  and  temporal  bone  are 
the    chief    localities.    Slight  injuries. 
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occasioning  inflammation,  are  the 
general  exciting  cause.  The  tubercular 
diathesis  originates  tubercular  disease 
of  bone.  It  is  at  pi-esent  a  disputed 
point  whether  strumous  rarefying  ostitis 
is  not  always  due  to  the  presence  of  the 
tubercular  bacillus. 

Symptoms. — Pain  in  the  bone,  in- 
creased at  night,  followed  at  a  greater 
or  less  interval  by  redness  and  swelling 
of  the  tissues  covering  it.  Abscesses 
form  and  burst,  discharging  a  thin 
watery  pus.  On  passing  a  probe  the 
rough,  bare,  and  soft  bone  is  easily 
recognised,   and   readily   bleeds  when 


Strumous  Articulae  Ostitis. 


1.  The  first  symptom  is  heavy,  dull  pain,  with 

limping  or  other  imperfection  in  the 
use  of  the  limb.  This  comes  on  before 
any  swelling  is  perceptible. 

2.  The  pain  is  generally  increased  in  bed, 

and  is  subject  to  variations  ;  sometimes 
(      quite  disappearing  for  a  time  and  again 
returning. 

3.  The  swelling  at  first  is  confined  to  one 

bone  of  the  joint  ;  for  instance,  at  the 
knee  the  upper  when  the  femur,  the 
lower  when  the  tibia  is  affected.  After- 
wards, although  the  whole  joint  is 
enlarged,  the  tumefaction  is  more 
marked,  harder,  and  larger  over  the 
bone  primarily  afEucted,  and  is  nearly 
always  on  one  side  of  the  joint.  The 
division  between  the  constituent  bones 
remains  evident  to  the  touch. 

i.  In  all  but  the  deepest  placed  bones  the 
integument  over  them  is  sensibly  hotter. 

5.  Retraction  of  muscles,  often  without  any 
starting  pains,  is  an  early  symptom. 


touched.  The  abscess  contracts,  form- 
ing a  fistula,  discharging  a  fetid  pus, 
dark  and  sanious,  mixed  with  particles 
of  diseased  bone  and  phosphatic  lime 
salts.  The  fistulous  opening  is  sur- 
rounded with  high,  spongy,  bright  crim- 
son granulations,  which  are  apt  to  bleed, 
and  are  encompassed  by  thin,  blue, 
contracted  skin.  Tubercle  is  liable  to 
occur  in  the  lungs,  and  meninges  of 
the  brain ;  and  degenei'ation  of  the  liver, 
spleen,  and  kidneys,  together  with  hectic 
fever.  Diagnosis  between  strumous 
articular  ostitis  and  strumous  synovitis 
(Barwell). 


Strumous  Synovitis. 

1.  The  swelling  is  either  before  the  pain  or  is 

discovered  with  the  pain. 

2.  Pain  is  a  later  symptom  as  regards  visible 

swelling,  yet  when  it  comes  on  is  con- 
stant. 

3.  The  bones  forming  the  articulation  are 

blended  by  the  swelling  into  one 
rounded,  shapeless  mass,  which  over- 
lies both  parts  of  the  joint  equally,  and 
conceals  greatly  or  altogether  the  line 
of  junction  between  the  two  bones. 
There  is  no  preference  of  place,  the 
swelling  is  equable  over  the  whole 
joint. 

4.  The  integuments  are  not  at  all  or  scarcely 

increased  in  temperature. 

5.  Eetraction   of  muscles,  accompanied  or 

preceded  by  starting  pains,  is  a  late 
symptom. 


Treatment.  —  Constitutional.  Rest. 
Attention  to  the  general  health  and 
constitutional  causes.  Antiphlogistic  re- 
medies at  first,  then  ol.  morrh.,  syr.  ferr. 
phosph.  CO.,  or  the  iodides.  Change  of 
air  to  the  sea-side  is  often  serviceable. — 
Locally.  The  bone  is  thoroughly  ex- 
posed and  one  of  the  following  prepara- 
tions applied  as  often  as  necessary  :  acetic 
acid  (1  to  5) ;  sulphuric  acid  diluted  with 
equal  parts  of  water,  and  then  pure; 
iodine  at  first  diluted,  then  pure ;  solu- 
tion of  iodoform.  In  deep  caries  destroy 
with  Vienna  paste,  or  potass,  c.  calce, 
the  soft  parts  down  to  the  bone,  and 
afterwards  apply  the  caustic  to  the 
osseous  structure.  In  superficial  caries 
the  actual  or  galvanic  cautery  may  be 


used.  Chassaignac  employs  hydrochloric 
acid.  Eitzpatrick  destroys  the  sinuses, 
and  exposes  the  bone  with  Vienna  paste, 
cuts  into  the  osseous  tissue  with  a 
trephine,  and  applies  the  caustic  freely. 
Another  escharotic,  which  is  beneficial,  is 
the  liquor  of  Villatte,  consisting  of  zinci 
sulph.,  cupric  sulph.  aa  gr.  xv,  liq.  plumb, 
subacet.  f^ss,  acid.  acet.  dil.  f5iijss. 
Pirrie  recommends  red  precipitate  of 
mercury  in  superficial  caries  attacking 
young  persons.  If  these  measures  be 
unsuccessful  the  carious  bone  must  be 
removed  by  operation.  An  Esmareh's 
bandage  is  applied,  the  bone  exposed  by 
a  ci'ucial  incision,  and  the  diseased  part 
taken  awn,y  by  means  of  the  gouge, 
osteotrite,  gouge  forceps,  etc.,  until  hard 
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pink  and  vascular  bone  is  reached. 
Gross  advises  as  a  diagnostic  sign  as 
to  the  amount  of  bone  to  be  removed, 
that  the  fragments  should  be  washed  in 
water,  when  if  they  be  carious  they  will 
exhibit  a  whitish,  greyish,  greenish,  or 
blackish  appearance ;  whereas  if  healthy 
they  will  be  found  to  be  vascular  and  red, 
and  retain  their  normal  characteristics. 
The  unhealthy  granulations  lining  the 
sinuses,  are  scraped  away  with  a 
Volkmann's  spoon.  The  cavity  is  dressed 
from  the  bottom  with  lint  soaked  in 
an  antiseptic,  as  chloride  of  zinc  solution. 
The  lint  is  removed  in  twenty-four  hours, 
and  absorbent  aseptic  dressing  applied ; 
free  drainage  and  iodoform  are  necessary. 
Rest  on  a  splint  is  always  essential.  If 
a  joint  be  affected,  excision  in  suitable 
cases  mvist  be  practised ;  should  the 
whole  bone  be  implicated,  resection  or 
amputation  becomes  necessai?y. 

Necrosis  is  that  series  of  changes 
causing  the  death  of  a  bone,  or  portion  of 
bone,  en  masse,  similarly  to  the  process 
of  gangrene  in  the  soft  parts.  It  chiefly 
attacks  the  compact  osseous  tissue. 

Causes. — Constitutional.  Struma,  sy- 
philis, acute  specific  fevers,  as  scarlet 
fever,  measles,  small  pox,  etc.  One  form 
is  met  with  in  old  age  (senile  necrosis). 
The  administration  of  mercury  may  pro- 
duce this  disease. — Local.  These  act  by 
arresting  the  circulation  in  the  region 
affected.  Exposure  to  excessive  heat  or 
cold ;  severe  concussion  or  injuries  of  the 
bone,  without  external  wound ;  traumatic, 
from  stripping  of  the  periosteum.  Phos- 
phorous fumes  produce  necrosis  of  the 
lower  jaw.  Acute  periostitis,  ostitis  and 
osteomyelitis.  The  bones  chiefly  attacked 
are  the  lower  end  of  the  femur,  humerus, 
flat  cranial  bones,  phalanges  of  the 
fingers  from  whitlow,  lower  jaw  from 
phosphorous  fumes,  mercury,  and  syphilis. 

Characters. — Necrosis  is  either  super- 
ficial, internal,  or  total,  according  as  the 
outer  layer  of  the  bone  is  affected, 
the  portion  next  the  medulla,  or  the 
entire  thickness.  The  dead  bone  is 
termed  a  sequestrum ;  it  is  hard,  brittle, 
sonorous  when  struck,  painless,  yellowish 
white,  and  does  not  bleed  when  incised 
or  exposed.  On  exposure  to  the  air  it 
undergoes  an  alteration  to  a  brown  or 
black  colour.  The  margins  are  rough, 
spiculated,  the  free  surface  smooth,  and 
the  attacked  surface  eroded,  cribriform, 
or  worm-eaten.     If   a  long  bone  be 


affected,  the  articular  ends,  as  a  rule, 
escape. 

Symptoms  differ  according  to  the 
nature  of  the  cause,  and  the  extent  of 
the  bone  affected.  1.  Deep  seated  pain, 
with  evening  exacerbations ;  2.  Swelling 
of  the  limb ;  3.  Purplish  redness  of  the 
skin,  which  has  a  glazed  appearance ; 
4.  Formation  of  large  ab.sceases,  with 
profuse  suppuration,  leaving  sinuses, 
which  lead  to  fiiitulous  openings  in  the 
bone  (cloacje) ;  5.  On  passing  as  large  a 
probe  as  possible  through  the  cloaca,  it 
touches  the  surface  of  the  .sequestrum, 
and  this  feels  smooth  and  firm.  The 
general  symptoms  are,  in  the  early  .stages, 
those  of  inflammatory  fever,  later  on, 
hectic  and  albuminuria. 

Separation  of  the  Dead  Bone  is  effected 
in  the  same  manner  as  in  the  separation 
of  a  slough  during  gangrene.  The  ad- 
jacent living  bone  takes  on  a  process 
of  inflammation,  forming  a  line  of  demar- 
cation, a  granulation  tissue  and  pus 
being  formed ;  the  sequestrurn  is  loosened 
and  also  decreased  in  size  from  absorption 
by  the  granulations,  and  ultimately, 
these,  by  growing,  expel  the  dead  bone. 
It,  on  an  average,  occupies  from  three 
to  ten  months  to  detach  the  sequestrum, 
but  the  act  is  performed  much  quicker  in 
the  young  than  in  the  adult,  and  the 
superficial  sequestra  are  more  easily 
separated  than  the  total  or  internal. 

Process  of  Rejmir. — When  the  necrosis 
is  superficial  the  neighbouring  periosteum 
deposits  new  bone,  the  cavity  in  the  old 
bone  being  filled  by  a  fibrous  tissue,  which 
eventually  ossifies,  and  is  covered  by  a  new 
periosteum,  formed  from  granulation 
tissue.  If  internal,  the  inflamed  perios- 
teum produces  osseous  matter,  thickening 
the  outer  layers  of  bone,  in  which 
openings  (cloacje)  form  for  the  expulsion 
of  the  sequestrum.  Should  the  necrosis 
be  total,  the  bone  is  re-formed,  for  the 
most  part  by  the  periosteum,  which  forms 
a  shell  of  new  bony  tissue,  external  to 
the  necrosed  part,  surrounding  (iuvngi- 
nating)  but  not  adhering  to  it ;  but  in 
addition  to  the  periosteum,  the  medulla, 
surrounding  va.scular  tissues,  epiphyses, 
and  adjacent  old  bone,  assist  in  the 
formation  of  new  bone.  In  cases  where 
the  epiphyses  are  moi-e  or  less  involved, 
the  process  of  repair  is  imperfect.  The 
new  bone  is  at  first  rough,  poi-ou.s,  spongy, 
and  very  vascular,  but  gradually  becomes 
compact  and  hard.    It  is  at  first  larger 
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in  circumfereuce  than  the  dead  bone 
it  replaces,  but  after  a  time  contracts, 
the  cloacse  closing,  and  the  medullary 
canal,  being  lined  with  a  new  membrane, 
completes  the  process. 

A  rare  form  of  necrosis,  unaccom- 
panied by  suppuration,  must  be  also 
mentioned,  to  which  the  attention  of  the 
profession  has  been  directed  by  Morrant 
Baker.  In  the  case  reported  by  him, 
the  whole  shaft  of  the  femur  was  ne- 
crosed and  separated  from  the  periosteal 
bone  without  the  formation  of  any  pus. 
He  considers  this  the  result  of  chronic 
inflammation,  leading  to  the  deposit  of 
new  bone,  both  periosteal  and  endosteal, 
thus  cutting  off  the  circulation  from 
the  already  sclerosed  bone  (intraosseous 
necrosis).  These  cases  resemble  malig- 
nant disease,  and  the  dead  bone  may 
be  irremovable  except  by  amputation. 

Treatment. — Attend  to  any  constitu- 
tional cause.  Open  abscess  freely  as 
soouj^as  a  diagnosis  is  made.  Absolute 
rest  IS  imperative.  Remove  dead  bone 
when  completply separated,  and  not  before, 
a  fact  which  is  ascertained  by  the  in- 
troduction of  a  probe  through  one  of 
the  cloacse.  If  superficial,  the  removal  is 
effected  by  making  an  incision  through 
the  soft  parts  and  using  forceps  or  an 
elevator.  When  internal,  should  the 
cloacse  be  insuiiicient  in  size,  they  must 
be  enlarged  by  the  gouge  or  trephine, 
chisel,  cutting  pliers,  or  Hey's  saw,  and 
the  bone  be  removed  by  necrosis  forceps ; 
the  cavity  must  be  filled  loosely  with 
lint  sprinkled  with  iodoform,  and  haemor- 
rhage stopped  by  pressure.  To  prevent 
fracture,  the  limb  must  be  put  up  in 
starch  or  plaster  of  Paris.  Tonics,  rest, 
and  time,  will  complete  the  cure.  If 
complete,  subperiosteal  resection  must  be 
resorted  to. 

Amputation  is  required  :  1 .  If  the 
patient's  health  is  exhausted,  and  the 
necrosed  bone  so  situated  that  it  cannot 
be  removed.  2.  If  the  limb  be  much 
disorganised.  3.  For  wound  of  the 
popliteal  artery  by  the  sequestrum,  with 
the  patient  in  so  weak  a  condition  that 
:  an  attempt  at  ligaturing  the  vessel 
■would  be  useless.  4.  In  acute  necrosis 
'  of  the  lower  end  of  the  femur,  or  the 
shaft  of  the  tibia,  implicating  the  neigh- 
bouring joints  with  large  abscesses. 

Osteo-malacia,  or  MoUities  Ossium,  is 
a  very  rare  disease  occurring  only  in 
adults,    especially   females.  Durham 


gives  out  of  a  total  of  145  cases,  132 
females,  and  but  13  males.  The  disease 
consists  in  a  progressive  softening  of  the 
bone,  the  result  of  an  increase  of  the 
medullary  tissue  and  destruction  of  the 
bony  structure,  the  lime  salts  being 
absorbed  from  their  organic  constituents. 
The  bones  become  so  soft  that  they 
can  be  easily  cut  with  a  knife,  and  bend 
with  facility.  The  medulla  is  much 
congested.  On  section  the  compact 
layer  is  found  to  be  almost  absent ;  the 
bone  assuming  a  dark  red  colour,  and 
consisting  of  a  wide  cancellous  structure 
containing  a  reddish  jelly-like  fatty 
material,  composed  of  granulation  tissue, 
pigment  granules,  and  blood  corpuscles. 
This  process  proceeds  until  the  whole 
of  the  interior  of  the  bone  is  changed 
into  the  jelly-like  material,  with  the 
exception  of  a  thin  layer  of  the  cortex 
immediately  subjacent  to  the  periosteum. 
The  vessels  nearly  always  rupture, 
occasioning  parenchym  atous  haemorrhage. 
The  nature  of  the  affection  is  doubtful ; 
the  view  most  commonly  received  is  that 
the  change  consists  in  a  decalcification 
of  osseous  tissue  spreading  from  the  me- 
dulla and  cancelli  of  the  bone.  Cysts  are 
common,  filled  with  an  albuminous  fluid 
and  blood  pigment,  they  obtain  a  mem- 
branous wall  from  fibrous  degeneration 
of  thedecalcijfied  bone  and  the  organisation 
of  the  outer  part  of  the  medullary  tissue. 
Fat  is  also  present.  The  lime  salts 
which  have  been  removed  from  the  bone 
are  eliminated  by  the  kidneys  and 
appear  in  the  urine ;  another  substance 
met  with  in  the  urine  is  hydrated  deut- 
oxide  of  albumen  soluble  in  boiling 
water,  its  precipitate  with  nitric  acid 
being  dissolved  by  heat  and  re-forming 
when  cold.  The  periosteum  is  un- 
affected. 

Causes. — Repeated  pregnancy,  child- 
birth. Most  frequent  from  twenty-five 
to  thirty-five.  Rheumatic  tendency. 
Syphilis.  If  connected  with  pregnancy 
the  disease  commences  in  the  pelvis  and 
spine ;  in  other  cases  in  the  lower 
extremities. 

Symptoms. — Feeling  of  malaise;  weak- 
ness in  walking ;  deep-seated  pains, 
worse  at  night  and  increased  on  pressure 
or  motion.  Emaciation  and  inability 
for  exertion.  Bending  or  breaking  of 
bones  from  trivial  causes.  The  bones 
most  affected  are  the  vertebrae,  ribs, 
pelvis,  and  long  bones.     Death  occurs 
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from  exhaustion,  and  may  be  preceded 
by  fever. 

Diaynosis — From  rheumatism  is  at 
first  impossible  until  the  condition  of 
the  urine,  fi-actures,  and  bending  of 
bones  take  place.  Fi'om  rickets  the 
disease  is  distinguished  by  the  age, 
severe  pain,  great  distortion,  and  spon- 
taneous fi-actui'es. 

Treatment. — Rest,  wai-mth,  lime  salts, 
cod-liver  oil,  mineral  acids,  phosphates, 
tonics,  and  opium  to  relieve  pain.  Alum 
is  also  recommended.  In  extreme  cases 
death  is  inevitable.  Fractures  should 
be  treated  as  if  union  might  take  place, 
and  on  ordinary  principles. 

Rickets,  or  liachitis,  is  a  disease  of  early 
life,  associated  with  malnutrition,  and 
characterised  by  a  change  in  the  texture 
and  form  of  the  bones,  accompanied  by  a 
deficiency  of  earthy  matter. 

Causes. — It  is  most  common  in  large 
cities.  All  conditions  which  enfeeble  the 
mother  tend  to  give  rise  to  rickets  in 
the  child.  Frequent  pregnancies,  want 
of  food,  bad  ventilation,  any  acute  ill- 
ness, chronic  diseases,  especially  struma 
or  tuberculosis,  inherited  syphilis,  etc. 
With  regard  to  the  child,  there  is  nearly 
always  to  be  found  on  careful  inquiry 
some  defect  in  the  quantity  or  quality 
of  its  food  supply  ;  this  defect  may  be 
artificial  feeding,  particularly  when  fari- 
naceous food  is  given  ;  another  constant 
error  is  administering  cow's  milk  without 
sufiicient  dilution.  In  the  case  of  women 
suckling  their  child,  the  latter  is  fre- 
quently kept  on  the  breast  far  too  long. 

Pathological  Anatomy. — The  ends  of 
the  long  bones  are  enlarged,  and  the  flat 
bones  thickened,  particularly  at  their 
growing  edges.  The  nature  of  the 
disease  is  uncertain,  but  it  presents  an 
increased  growth  with  proliferation  of 
the  epiphyses  and  periosteal  cells,  accom- 
panied by  incomplete  and  irregular  ossifi- 
cation. The  transition  layer  of  cartilage 
in  which  ossification  normally  proceeds 
is  considerably  widened,  the  adjacent 
layer  of  cancellous  tissue  being  broader 
than  usual.  The  line  where  calcification 
is  proceeding  is  markedly  irregular,  as 
the  bone  shoots  up  at  various  parts  into 
the  cartilage.  The  transitional  zone  is 
never  completely  calcified,  owing  to  the 
secondary  cartilage  capsules  not  being 
dissolved  but  becoming  calcified,  and 
thus  isolating  tlie  cells  contained  in  them, 
which  are  loi'ger  than  bone  corj)uscles. 


and  have  no  canaliculi ;  thus  a  wide 
layer  of  imperfectly  ossified  soft  tissue 
(spongeoid  tissue)  Ls  formed  at  the  grow- 
ing end  of  the  bone.  Similarly  the 
periosteal  os.sification  is  distinguished  by 
a  widening  of  the  transitional  layer  and 
irregular  and  incomplete  ossification,  the 
bone  being  covered  with  a  soft,  thick, 
vascular  structure  (osteoid  tissue).  The 
medulla  of  the  cancellous  bone.  Haver- 
sian canals  of  the  compact  ti.ssue,  and  in 
the  osteoid  tissue  is  condensed  and  fibril- 
lates,  whilst  the  bony  spaces  containing 
it  widen  fi-om  absorption  of  their  walls, 
producing  great  softening  and  weakening 
of  the  bone; 

The  chemical  changes  consist  in  a 
marked  increase  in  the  organic  matter 
of  the  bone  with  decrease  in  the  inorganic 
matter  from  diminished  quantity  of  earthy 
salts. 

Symptoms. — 1.  Sweating  about  the 
head  and  chest,  especially  during  sleep. 
2.  General  soreness  and  tenderness  of 
the  body.  3.  Throwing  ofi"  the  bed  clothes 
at  night.  4.  Fetid  stools,  restlessness 
and  variable  appetite  are  early  symptoms. 
Later  on  the  bone  changes  appear,  the 
head  is  large  and  expanded,  the  forehead 
projecting,  and  the  fontanelles  unclosed. 
A  condition  noticed  by  Elsa-sser  is  fre- 
quently present  in  the  skull  between 
the  third  and  fifth  months ;  this  con.sists 
in  thinning  and  softening  of  the  parietal 
and  occipital  bones  (craniotabes),  the 
bone  yielding  under  pressure  of  the 
finger.  The  face  is  small  and  old  look- 
ing. The  teeth  being  very  late  in  ap- 
pearing, owing  to  arrest  of  growth,  with 
deficient  enamel  they  soon  begin  to 
decay;  occasionally  dentition  is  irregular, 
but  not  late.  Sir  William  Jenner  writes  : 
"  If  you  fail  to  look  for  rickets,  you  will 
most  likely  attribute  to  the  irritation  of 
teething  symptoms  which  are  the  conse- 
quence of  the  ricket}'  diathesis."  The 
limbs  are  curved,  generallysymmetrically, 
especially  the  tibire  at  the  lower  third, 
the  curve  being  outwards  and  forwai'd.*;, 
but  the  femur  and  humerus  may  also 
present  deformity.  The  pelvis  is  con- 
tracted, a.s.suming  a  trefoil-shape,  fiom 
displacement  forwards  of  the  sj\cral  pro- 
monitory  and  inwards  of  the  acetabula. 
The  epiphyses  are  enlarged,  osjiecially 
the  wri.sts  and  ankles.  The  ch&st  is 
narrow  above  and  expanded  below, 
and  a  rosary  of  nodules  is  felt  along 
each  side  at  the  junction  of  the  ribs 
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and  cartilages,  the  sternum  is  promi- 
nent and  the  sides  flattened.  There  may 
be  angidar  curvature,  but  this  is  rare. 
All  the  ligaments  are  relaxed  and  loose, 
thus  aspuberty  advances,  lateral  curvature 
may  occur,  and  knock-knee  or  club  foot 
may  be  early  recognisable.  Under  two 
years  of  age,  convulsive  symptoms  are 
most  frequent,  so  much  so  that  in  all 
convulsive  attacks  occurring  in  children 
rickets  should  be  suspected  and  looked 
for.  The  general  symj^toms  ai'e  emacia- 
tion and  weakness,  arrest  of  growth,  and 
derangement  of  the  ahmentary  canal. 
The  abdomen  is  tumid  and  large,  because : 

1 .  The  chest  is  smaller  and  the  diaphragm 
more  depressed  than  in  health  ;  2. 
The  Hver  and  spleen  are  often  larger 
than  natural ;  3.  The  capacity  of  the 
pelvis  is  diminished  ;  4.  The  muscles  of 
the  abdomen  and  intestines  are  less 
powerful  than  they  are  in  their  normal 
condition,  and  the  derangement  of  diges- 
tion, favours  the  formation  of  flatus  (Sir 
William  Jenner). 

In  the  first  few  months  of  life,  children, 
the  subjects  of  this  disease,  are  prone  to 
suffer  from  catarrhal  afi'ections  of  the 
respiratory  and  digestive  organs.  An- 
other aftection  almost  confined  to  rickets 
is  laryngismus  stridulus.  The  spleen, 
liver,  and  lymphatic  glands,  may  be 
enlarged  from  increase  of  interstitial 
tissue. 

Cause  of  Death. — 1.  General  cachexia. 

2.  Catarrh  and  bronchitis.  3.  Albu- 
minoid infiltration  of  organs,  especially 
the  lymphatic  glands  and  the  spleen.  4. 
LarjTigismus  stridulus.  5.  Chronic 
hydrocephalus.  6.  Convulsions.  7. 
Diarrhoea  (Noble  Smith).  In  most  cases 
the  deformities  disappear  as  the  patient 
grows  older,  but  the  chest  and  pelvis  are 
often  permanently  afiected. 

Treatment.~A.ttGnA  to  the  diet,  which 
must  be  good  in  qiiantity  and  quality. 
Peptonised  milk  is  excellent  for  young 
children,  but  the  best  article  of  diet  is 
fresh  arterial  blood  from  the  bullock's 
heart,  which  may  be  mixed  with  milk  in 
the  proportion  of  one  tablespoonful  to  a 
bottle  of  milk  {vide  inherited  syphilis). 
Pure  air  is  essential  and  warm  clothing, 
not  only  of  the  body,  but  also  the  limbs. 
The  child's  sleeping  apartment  should  be 
warmed  by  a  fire,  and  the  nursery  should 
be  as  far  away  as  possible  from  the  base- 
ment of  the  house.  It  is  highly  important 
to  attend  to  the  digestive  organs  by  small 


doses  of  hydrarg,  c.  creta,  combined  with 
bicarbonate  of  soda.  The  child  must  not 
walk  or  stand  much,  but  use  a  hand 
chair ;  the  deformities,  unless  very  pro- 
nounced, may  be  left  alone,  but  if  neces- 
sary the  limbs  must  be  supported  by 
properly  applied  splints.  Friction  with 
warm  sea-water  is  useful.  Cod-liver  oil 
given  just  after  food,  and  continued  for 
some  time,  is  most  powerful  in  combat- 
ting this  disease,  if  it  cause  diarrhoea  give 
iiiss  of  opium  with  each  dose.  Vin.  ferri 
is  also  of  use.  If  fracture  occur,  and  in 
this  affection  spontaneous  fracture  is  nor- 
uncommon,  treat  on  ordinary  principles, 
as  the  broken  ends  soon  unite.  The 
limbs  of  rickety  childi'en  are  often  veiy 
cold,  with  a  languid  circulation ;  a  very 
weak,  continuous  current  from  a  galvanic 
battery  is  of  service  in  this  condition. 

Ostitis  Deformans  (Paget)  affects  most 
frequently  the  long  bones  of  the  lower 
extremities,  the  clavicle,  and  the  skull ;  it 
is  usually  symmetrical. 

Pathology. — The  bones  present  the  con- 
sequences of  inflammation  affecting  in  the 
skull  the  whole  thickness,  but  in  the  long 
bones  only  the  compact  tissue.  The  ear- 
liest changes  are  inflammatory,  the  bone 
being  rarified  and  softened,  associated 
with  enlargement,  and  the  excessive  pro- 
duction of  imperfectly  developed  struc- 
tures and  increased  blood  supply.  At 
the  termination  of  this  process  there  is  a 
marked  increase  in  density,  so  that  the 
medullary  canal  of  a  hollow  bone  is 
obliterated,  whilst  in  the  skull  the  diploe 
are  filled  in,  and  the  tables  thickened. 
The  surface  of  the  bone  is  roughened 
from  periosteal  ossification. 

Causes  are  unknown,  but  it  appears  to 
be  a  chronic  ostitis  affecting  the  osseous 
system  in  general. 

Sympto7ns. — It  begins  in  middle  life 
or  later,  and  is  very  slow  in  its  progress. 
The  most  characteristic  symptoms  "  are 
the  loss  of  height,  indicated  by  the  low 
position  of  the  hands  when  the  arms  are 
hanging  down ;  the  low  stooping  with 
veiy  rounded  shoulders,  and  the  head  far 
forwards  with  the  chin  raised,  as  if  to 
clear  the  upper  edge  of  the  sternum  ;  the 
chest  sunken  towards  the  pelvis,  the 
abdomen  pendulous ;  the  curved  lower 
limbs,  held  apart,  and  iisually  with  one 
advanced  in  front  of  the  other,  and  with 
both  knees  slightly  bent;  the  ankles 
overhung  by  the  legs,  and  the  toes 
turned  out."    The  vault  of  the  skull  is 
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enlarged,  and  the  upper  part  of  the  spine 
is  curved  and  fixed  in  this  position,  so 
that  the  ribs  are  crowded  together.  The 
sliafts  of  the  long  bones  are  enlarged  and 
abnormally  bent;  but,  however  much 
distorted,  are  able  to  support  the  weight 
of  the  trunk.  The  general  health  is  not 
affected  or  the  mental  powers.  Life  is 
not  materially  shortened.  In  some  cases 
cancer  may  follow. 

Treatment. — None  is  of  any  use. 

Tumours  of  Bone. — Exostoses  and 
enchondromata  have  been  sufficiently 
described  in  chap.  ix. 

Sarcomata  of  Bone  are  the  most  im- 
portant tumours  met  with  in  connexion 
with  the  osseous  tissue.  In  many  cases 
a  history  of  some  injury  precedes  the 
appearance  of  the  growth.  These  tumours 
are  divided  according  to  the  part  from 
which  they  start,  into  :  1.  Interstitial  or 
central ;  2.  Periosteal  or  peripheral ; 
3.  Infiltrated  (rare). 

In  the  interstitial  the  growth  springs 
from  the  medullary  canal  at  or  about  the 
articular  ends,  in  the  form  of  whitish 
scattered  nodules,  which  coalesce,  expand- 
ing the  bone  as  a  shell.  As  it  nears  the 
surface,  the  irritated  periosteum  pro- 
duces new  bone,  encapsuling  the  growth, 
and  serving  as  a  distinguishing  mark 
from  the  peripheral  variety.  It  is  liable 
to  degenerative  changes,  and  often  ex- 
ceedingly vascular.  The  disease  is  never 
localised,  but  affects  the  whole  bone.  In 
the  periosteal  form,  the  bone  is  not  so 
completely  invaded  ;  the  tumour  develops 
generally  from  the  osteogenetic  layer  of 
the  periosteum,  and  is  very  prone  to  be 
ossified  or  calcified.  It  is  often  traversed 
by  osseous  rays,  starting  from  the  subja- 
cent bone  ;  these  rays  are  due  to  formation 
of  bone  round  the  vessels,  running  from 
the  periosteum  at  right  angles  to  the 
bone.  Bone  is  never  developed  on  the 
outer  surface  of  the  tumour  or  the  cap- 
sule. 

The  infiltrated  form  is  uncommon,  the 
whole  bone  being  converted  into  a  sar- 
comatous mass. 

Kinds. — Round-celled,  spindle-celled, 
mixed-celled,  and  myeloid.  Cartilage  or 
cysts  may  be  conjoined. 

Seats. — All  the  long  and  many  of  the 
flat  bones  may  be  affected,  but  the  lower 
end  of  the  femur,  head  of  the  tibia, 
fibula,  and  head  of  the  humerus  are  the 
favourite  positions. 

S]jmj)toms. — Sarcoma  of  bone  gener- 


ally occurs  before  the  age  of  thii-ty,  and 
may  appear  in  very  early  life.  Acute, 
darting,  lancinating  pains,  rapid  increase 
in  size  of  the  part  affiected  of  a  spherical 
shape  when  central,  and  covered  with 
3ony  plates,  which  may  give  ri.se  to  "  egg- 
shell crackling  "  :  when  periosteal,  the 
'orm  is  long  and  fusiform  or  pyriform, 
smooth  or  knotty,  but  without  osseous 
covering.  The  skin  is  at  first  pale  and 
covered  with  distended  veins,  but  becomes 
eventually  implicated.  Spontaneous  frac- 
ture at  the  diseased  site  may  take  place. 
When  interstitial,  the  progress  is  at  first 
slow,  as  long  as  the  disease  is  kept  within 
its  bony  cavity,  but  when  it  bursts  forth 
it  develops  with  alarming  rapidity.  In 
some  cases  pulsation,  a  thrill  or  blowing 
mm-mur  Ls  apparent  in  the  central 
tumours.  The  cartilage  of  the  joint  is 
seldom  implicated,  being  pvished  forwards 
by  the  growing  mass.  Secondary  o.ssify- 
ing  growths  are  prone  to  occiu'  in  the 
internal  organs,  especially  the  lungs. 

Diagnosis.  —  From  non-malignant 
growths  by  the  following  characters : 

1.  Occurrence  in  early  life,  before  thirty. 

2.  Extreme  pain.  3.  Rapid  gro^vth — 
if  the  tumour  has  doubled  its  size  in  six 
months,  and  is  not  inflamed,  it  is  very 
likely  to  be  sarcomatous  ;  if  the  tumour 
has  existed  on  or  in  the  bone  for  two  or 
more  years,  it  is  probably  not  sarcoma- 
tous. 4.  An  elastic,  tense,  difl[used 
pulpiness  on  palpation,  with  semi- 
fluctuating  points.  5.  Enlargement  of 
veins.  6.  Impairment  of  the  general 
health.  7.  A  tumour  in  the  shaft  of 
any  bone,  but  a  phalanx,  is  rarely  inno- 
cent, and  so  are  any  but  cartilaginous 
growths  on  the  pelvis,  or  any  but  hard 
bony  tumours  on  the  bones  of  the  skull. 
From  aneurism  (see  that  disease). 

Treatment. — Amputation  at  or  above 
the  next  joint,  and,  if  possible,  above  the 
origin  of  the  muscles  inserted  into  the 
part  of  the  bone  affected.  Excision  in 
the  case  of  the  bones  of  the  face,  if  the 
disease  be  limited. 

Cystic  Tumours  of  Bone. — 1.  Those 
occurring  in  connection  with  the  jaws 
and  dependent  on  the  teeth.  2.  Those 
accompanying  some  other  gi'owth,  as 
enchondi'oma,  or  central  sarcoma.  3. 
Simple  fluid  cysts.  4.  Hydatid  cysts, 
the  cystic  tumours  containing  the  en- 
tozoa. 

Treatment.  —  Of  first  variety  {vule 
diseases  of  the  jaw);  of  the  second  is 
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that  of  accompanying  growth ;  of  the 
third  and  fourth,  removing  cyst  wall  with 
the  trephine,  stuffing  it  with  lint  and 
iodoform,  and  allowing  it  to  granulate. 

Carcinoma  of  Bone,  as  a  primary 
disease,  is  almost  unknown,  but  as  a 
secondary  growth  may  develope  in  the 
cancellous  tissue  of  almost  any  bone.  Epi- 
thelioma of  the  jaws  is  common,  butarises 
from  the  adjacent  mucous  membrane. 

Osteo-Aneurism,  or  Pulsating  Tiomour 
of  Bone,  is  a  term  applied  to  three  con- 
ditions :  1 .  Development  of  large 
numbers  of  new  and  dilated  vessels  in  a 
sarcoma  of  bone;  2.  Vascular  erectile 
growth,  resembling  a  nsevus ;  3.  For- 
mation of  a  cavity  in  the  bone,  filled  with 
blood,  and  having  arteiial  branches 
freely  opening  into  it. 
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Seat. — Articular  ends  of  the  long  bones, 
tibia,  radius,  humerus,  and  femur. 
Pelvic  bones,  skull,  and  ribs. 

Symptoms  of  the  second  and  third. 
An  oval,  elastic,  slow  growing  tumour,  not 
implicating  the  skin,  having  distinct 
pulsation,  and  a  bruit  which  vanishes 
on  compressing  the  main  artery.  The 
bruit  may  be  absent  in  the  third  form, 
which  possesses  a  bony  margin. 

From  aneurism,  the  chief  diagnostic 
signs  are  the  site  of  the  tumour,  fixation 
to  the  bone,  indefinite  outline,  and 
presence  of  egg-shell  crackling. 

Treatment.  — If  extensive,  amputate  ; 
or  if  associated  with  sarcoma.  Ligature 
and  compression  of  the  main  ai'tery  may 
be  tried  in  non-malignant  cases. 


CHAPTER  XIV. 

INJURIES    TO  JOINTS. 

Sprains — Wounds — Dislocations. 


Sprains  or  Strains  are  very  common 
accidents,  due  to  violence,  as  falls,  etc., 
causing  a  wrench  of  a  joint.  The  articu- 
lations most  prone  to  be  thus  affected 
are  the  ankle,  wrist,  hip,  vertebra,  and 
knee.  The  skin  is  usually  unbroken,  but 
the  parts  around  the  joint  are  severely 
bruised,  torn,  or  stretched.  There  is 
often  effusion  of  blood,  from  laceration 
or  distension  of  the  vessels,  into  the  adja- 
cent cellular  tissue ;  the  fibres  of  the  liga- 
ments and  tendons  are  more  or  less  torn. 

Symptoms.  —  Rapid  swelling  from  ex- 
travasation of  blood  and  effusion  in  the 
joint.  Intense  pain.  Loss  of  function. 
Ecchymosis  appearing  after  a  day  or 
two,  and  extending  some  distance  above 
and  below  the  joint.  The  effects  of  a 
sprain  may  last  a  life-time,  the  part 
injured  being  painful  and  swelling  on 
the  least  violence  or  exposure  to  cold, 
etc.,  or  a  chronic  inflammation  may 
develope,  which  will  lead  to  serious 
disease  of  the  joint.  Stiffness  and  even 
ankylosis  may  be  permanent. 

Treatment. — If  the  case  be  seen  early, 
cold,  applied  by  ice  poultices,  ice  packing, 
or  Leiter's  coils  for  two  or  three  days. 
If  there  be  much  swelling,  and  some 
time  has  elapsed  since  the  accident,  heat 
is  most  grateful  to  the  patient.  Sayre 


recommends  immersion  of  the  limb  in 
water  of  as  high  a  temperature  as  can 
be  borne,  gradually  increasing  the 
temperature,  and  maintaining  this  for 
several  hours  until  the  pain  has  sub- 
sided. Sponges  wrung  out  of  hot  water 
are  useful.  The  next  step  consists  in 
immobilisation  and  compression  by 
moistened  millboard  splints,  starch  band- 
age, plaster  of  Paris,  etc.  As  soon  as 
the  swelling  and  acute  pain  have  dis- 
appeared, movements  of  the  joint  should 
be  practised  with  massage,  rubbing  oil 
or  stimulating  liniments  into  the  injured 
seat.  Alternate  hot  and  cold  douches  to 
the  part.  Flying  blisters.  Faradisa- 
tion. Should  the  joint  be  fixed  by 
adhesions,  these  must  be  broken  down 
under  an  anaesthetic,  the  joint  being 
made  to  perform  its  natural  movements 
with  steady  continued  force,  provided  all 
unnatural  heat  has  left  the  articulation. 

Wounds  of  Joints  may  be  incised,  punc- 
tured, or  lacerated. 

Symptoms. — Effusion  of  transparent, 
viscid,  sticky  synovial  fluid,  which  when 
rubbed  can  be  drawn  out  between  the 
fingers  into  long  threads  ;  if  the  joint  be 
moved  this  fluid  escapes  more  freely. 
These  wounds  are  apt  to  be  followed  by 
suppui-ative  arthritis.    If  there  be  any 
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doubt  whethei-  the  joint  be  opened  or  not, 
treat  it  as  a  wounded  joint,  and  on  no 
account  pass  a  probe  into  the  wound. 

Treatment. — Strict  aseptic  measures, 
i-emove  any  foreign  body,  as  a  needle, 
insert  di-ainage  tube,  and  rest  the  joint 
by  the  application  of  a,  splint.  The  diet 
must  be  light  at  first  and  gradually 
increased.  Opium  or  atropo-morphia 
hypodermically  is  essential.  Calomel 
and  vin.  antimon.  are  of  service.  Should 
suppuration  ensue,  the  joint  must  be 
freely  opened  and  washed  out  daily  with 
an  antiseptic ;  of  course  complete  I'est  is 
necessary,  both  genei-al  and  local,  by  fix- 
ing the  limb  on  a  splint.  If  the  knee 
joint  be  suppurating,  ansesthetise  the 
patient,  and  freely  drain  the  joint  \>y 
eight  drainage  tubes  :  one  on  either  side 
of  the  bursa ;  one  on  either  side  of  the 
suprapatellar  synovial  expansion ;  one 
on  either  side  of  the  condyles,  about  an 
inch  above  the  semilunar  cartilages,  near 
the  posterior  pai-t  of  the  joint  where  the 
synovial  sac  is  reflected ;  and  one  on 
either  side  of  the  ligamentum  patellse. 

Abscess  in  proximity  to  a  wounded 
joint. — "  "When  the  capsular  ligament  be- 
comes inflamed  the  formation  of  abscesses, 
attended  with  a  high  degree  of  fever  and 
ultimately  a  stifihess  of  the  joint,  are 
common  consequences  if  the  life  of  the 
patient  is  preserved"  (Hey).  These  must 
be  freely  opened. 

Dislocations. — By  dislocation  is  under- 
stood a  sudden  and  forcible  displacement 
and  separation  of  the  contiguous  surfaces 
of  an  articulation.  The  bone  nearest  the 
trunk  is  considered  to  be  the  fixed  one, 
and  that  more  remote  the  dislocated  one. 
These  injuries  are  divided  into  :  1.  Com- 
plete, when  the  articular  surfaces  are 
wholly  removed  one  from  the  other.  2. 
Partial  or  incomplete,  when  the  bones  still 
touch,  although  not  in  their  usual  posi- 
tion. 3.  Simple,  when  unaccompanied  by 
any  more  serious  injury  than  a  rupture 
of  the  ligaments  and  muscles,  4. 
Compound,  that  is,  with  a  wound  com- 
municating with  the  articulation.  5. 
Complicated,  when  some  other  injury,  as 
fracture,  or  laceration  of  important  ves- 
sels or  nerves,  etc.,  is  superadded.  Other 
varieties  are  spontaneous,  in  which  the 
dislocation  is  not  caused  by  external  vio- 
lence, and  congenital. 

Causes. — Predisposing.  Form  of  a 
joint :  ball  and  socket  joints  being  more 
liable  to  this  accident,  from  their  wide 


range  of  movement.  Age:  dislocations 
being  rare  in  childhood  and  old  age.  Sex: 
men  being  much  moi'e  often  affected  than 
females.  Alterations  of  the  articulation, 
the  result  of  disease  or  fracture  of  an 
articulating  cavity.  Previous  dislocations. 
Muscular  weakness. — Exciting.  External 
violence,  either  directly  applied  to  the 
joint,  or,  as  is  more  commonly  the  case, 
acting  at  a  distance.  Muscular  action, 
as  exemplified  by  dislocation  of  the  lower 
jaw  in  gaping. 

SymjJtoiiis. — 1.  Shortening  (or  in  two 
cases  lengthening)  of  the  limb.  2.  Im- 
mobility when  motion  of  the  joint  is 
attempted,  either  voluntarily,  or  by  the 
surgeon.  3.  Change  in  the  shape  of  the 
joint  and  position  of  its  bony  processes. 
4.  Alteration  in  the  axis  of  the  limb.  5, 
Pain  and  numbness.  6.  Presence  of  the 
head  of  the  bone  in  a  new  position,  and 
absence  in  the  normal. 

Always  compare  the  sound  side  with  the 
injured,  and  administer  an  anaesthetic  in 
doubtful  cases. 

Effects. — The  muscles  and  ligaments 
round  the  joint  are  torn  or  stretched. 
Bones  may  be  fractui'ed  and  cartilage  in- 
jured. The  capside  is  ruptured  in  the 
direction  in  which  the  bone  is  displaced, 
and  the  vessels  and  nerves  compressed.  If 
the  accident  is  not  reduced,  various 
changes  take  place ;  in  orbicular  joints 
the  orbicular  cavity  flattens  and  becomes 
contracted  in  adults,  but  in  childi-en  is 
filled  by  a  fibrous  tissue.  In  hinge  joints 
the  articiilar  ends  become  roimded  ofi'and 
flattened.  The  enveloping  caitdage  is 
absorbed,  ligaments  atrophied  and  short- 
ened, whilst  W'here  the  displaced  bone 
rests  a  false  joint  is  foi-med.  This  occurs 
either  from  the  adjacent  bone  being  hol- 
lowed into  a  cavity,  or  a  zone  of  callus 
being  deposited  and  acting  as  a  cup ;  at 
the  same  time  the  sm-rounding  connective 
tissue  is  thickened  and  serves  as  a  capsule, 
Hamilton  has  pointed  out  that  tlie  great 
vessels  sometimes  become  adherent  to 
the  capsule  or  periosteum  of  the  dis- 
placed bone,  and  if  attempts  are  made  to 
reduce  it,  fatal  hajmori  hage  may  result. 

2'reatment,  which  should  be  com- 
menced as  soon  as  possible  after  the 
injury,  consists  in  replacing  the  bone 
(reduction).  The  obstacles  to  this  are  : 
1.  Entanglement  of  the  displaced  bone 
with  its  neighbour.  2.  Contraction  of 
the  muscles.  3.  Resistance  of  untorn 
portions  of  the  capsule.     The  means 
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iidopted  are  manipalation,  extension,  and 
counter-extension,  to  overcome  the  first 
and  third  difficulties,  and  chloroform  to 
obviate  the  second. 

Manipalation  or  manoeuvring  con- 
sists in  studying  the  position  of  the 
displaced  bone,  and  by  movements  of 
fiexion,  extension,  rotation,  etc.,  biinging 
the  bone  back  into  its  socket.  Exten- 
sion and  counter-extension  are  employed 
by  fixing  the  patient's  body  and  articular 
cavity  with  a  split  sheet,  jack  towel, 
padded  belt,  etc.,  fastened  to  the  bed- 
post or  wall ;  and  applying  force  to  the 
displaced  limb  by  the  hand,  towel  ap- 
plied in  a  clove  hitch,  or  pulleys  fastened 
to  the  lower  part  of  the  bone  alfected. 

A fter  -  treatment. — The  recurrence  of 
displacement  must  be  prevented  by  ban- 
dages, splints,  and  rest.  Inflammation 
is  limited  and  subdued  by  the  applica- 
tion of  cold.  Pain  is  subdued  by  full 
doses  of  opium,  or  atropo-morphia,  hypo- 
dermically.  The  function  of  the  joint 
must  be  re-established  by  passive  motion 
commencing  two  or  three  weeks  after 
the  injury,  which  will  prevent  the  for- 
mation of  adhesions.  If  these  occur  the 
patient  should  be  antesthetised  and  the 
limb  forcibly  manipulated  until  the  joint 
is  freely  movable.  An  articulation  once 
dislocated  is  rarely  restored  to  its  pris- 
tine condition,  but  ever  after  presents 
some  weakness,  defect  of  nlovement,  or 
perverted  sensibility. 

The  latest  time  at  which  a  dislocation 
can  be  reduced  varies  with  the  joint. 
As  a  general  rule,  the  hip  and  shoulder 
cannot  be  replaced  after  three  months  ; 
hinge  joints  after  the  expiration  of  one 
month.  There  have  been  many  excep- 
tions to  this  rule,  but  the  surgeon  must 
remember  that  serious  and  irreparable 
mischief  has  been  produced  in  attempting 
the  reduction  of  old  dislocations,  without 
relieving  the  patient.  In  recent  dislo- 
cations the  bone  returns  with  a  distinct 
thud,  but  in  cases  of  long  standing  this 
does  not  occur.  Gross  writes,  "  If  the 
joint  is  very  stifi"  and  tender,  if  the 
luxated  head  has  contracted  firm  ad- 
hesions, involving  perhaps  a  large  artery 
or  some  other  important  structure,  and, 
if  in  addition  to  this,  there  is  reason  to 
believe  the  socket  is  filled  up  with  new 
matter,  any  eflforts  at  reduction  would 
not  only  prove  abortive,  but  might  be 
followed  by  very  serious  accidents,  jeo- 
parding limb  and  life." 


In  reducing  chronic  dislocations  con- 
siderable force  must  be  used  in  ordei' 
to  break  down  adhesions,  free  rotation 
being  resorted  to ;  chloroform  should 
always  be  given.  Continuous  extension 
for  days  by  the  weight  and  pulley,  or 
india-rubber  accumulators,  applied  in  the 
axis  of  the  displaced  bone,  is  of  immense 
service,  and  far  safer  than  forcible  re- 
placement ;  the  head  of  the  bone  when 
lodged  over  the  spot  it  should  normally 
occupy  will  cause  absorption  of  any 
intervening  structure,  as  capsular,  liga- 
mentous, fibious,  or  muscular  tissue. 
In  some  cases  subcutaneous  section  of 
muscles  is  necessary.  After  reduction, 
the  ice  bag,  or  Leiter's  coils,  should  be 
applied  to  the  joint. 

The  untoward  events  which  are  liable 
to  occur  in  attempting  reduction  of  old 
dislocations,  are :  1.  Laceration  of  the  skin 
by  the  pressure  of  the  extending  bands. 
2.  Laceration  of  the  muscles.  3.  Sub- 
sequent inflammation  and  suppuration 
of  the  joint,  with  perhaps  the  onset  of 
pyaemia.  4.  Extravasation  of  blood  from 
the  rupture  of  small  vessels.  5.  Rup- 
ture of  a  large  vein.  6.  Hupture  of 
an  artery.  7.  Laceration  of  adjacent 
nerves.  8.  Fracture  of  the  dislocated 
bone.  9.  Fracture  of  neighbouring  bones. 
10.  Avulsion  of  the  limb  (very  rare). 
In  consequence  of  the  chance  of  these 
disasters,  caution  must  be  used,  and 
passive  motion,  friction,  and  douches 
tried,  should  an  attempt  at  reduction  be 
thought  inexpedient.  If  the  limb  can 
be  moved  in  the  new  position  without 
much  pain  it  is  better  left  alone. 

Complicated  Dislocations, — 1.  Frac- 
ture of  the  shaft,  combined  with  dislo- 
cation of  the  head  of  a  bone,  must  be 
treated  by  firmly  putting  up  the  frac- 
tured bone  in  splints,  and  efiecting  re- 
duction under  chloroform.  2.  Compound 
dislocation,  with  fracture  of  the  articulai' 
ends,  demands  I'emoval  of  splinters  and 
partial  resection,  or  amputation,  in  accor- 
dance with  the  severity  of  the  injury. 

Compound  Dislocation  is  a  very  severe 
injury,  attended  by  much  danger,  being 
apt  to  be  followed  by  acute  ti-aumatic 
arthritis,  abscesses,  pyasmia,  erysipelas, 
tetanus,  necrosis,  hagmoi'rhage,  etc.  This 
accident  is  most  common  at  the  ankle 
joint. 

Treatment. — Try  to  obtain  union  by 
first  intention.  Aseptic  method  is  very 
useful  both  in  compound  dislocations 
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and  fractures.  The  joint  is  thoroughly 
washed  out  with  1  in  20  carboUc  lotion 
by  means  of  a  syringe  and  catheter,  the 
wound  being  enlarged  if  necessary.  The 
skin  surrounding  the  Avound  is  washed 
well  with  the  same  lotion,  a  drainage 
tube  is  introduced,  and  a  large  gauze 
dressing  applied  under  the  spray.  A 
splint  is  then  fixed  to  the  limb.  If  the 
case  be  not  seen  until  twenty-four  or 
thirty-six  houis,  1  part  of  carbolic  acid 
to  5  of  methylated  spirit  is  used  to  wash 
out  the  joint.  If  still  later,  chloride  of 
zinc  (gr.  xl  to  5j),  or  iodoform  in  alcohol 
and  water.  If  the  aseptic  mode  cannot 
be  adopted ;  in  the  case  of  a  small  joint, 
reduce  the  dislocation  and  use  constant 
irrigation  with  cold  water.  Should  the 
upper  extremity  be  the  seat  of  the  in- 
jury, the  patient  healthy,  and  the  soft 
parts  not  much  damaged,  reduce  the 
bone,  and  use  cold  irrigation  to  subdue 
the  inflammation.  For  the  lower 
extremity,  in  the  case  of  the  knee 
amputation  is  often  necessary,  but  for 
the  ankle  and  astragalus  an  attempt  to 
save  the  limb  must  be  made,  the  joint 
being  placed  in  a  state  of  absolute  rest 
by  splints,  plaster  of  Paris  bandage,  etc. 
Stiffness  remains  for  an  indefinite  period 
after  a  compound  dislocation. 

Particular  Dislocations. — Lower  jaw  is 
always  dislocated  forwards  unless  there 
be  a  fracture  of  the  temporal  bone. 
This  dislocation  is  most  commonly  met 
with  from  twenty-five  to  thirty -five  years 
of  age,  and  is  very  rare  in  children. 

Causes. — Sudden  conti-action  of  the 
depressor  muscles  in  opening  the  mouth 
widely  during  laughing,  shouting, 
gaping,  singing,  vomiting,  puerperal 
convulsions,  or  attempting  to  bite  a 
large  apple.  It  may  also  be  produced 
by  blows  on  the  opened  jaw,  or  the  intro- 
duction of  the  stomach  pump,  or  using 
the  elevator  too  violently  in  extracting 
teeth,  and  also  in  taking  models  of  the 
lower  jaw. 

Displacement. — When  the  lower  jaw 
is  much  depressed  the  condyles  move 
forwards,  carrying  with  them  the  inter- 
articular  cartilages  and  rising  on  the 
eminentise  articulares.  In  this  position 
the  insertion  of  a  part  of  the  fibres  of 
the  masseter  muscle  is  carried  back- 
wards, and  these  fibres  are  put  on  the 
stretch,  with  the  anterior  fibres  of  the 
temporal  muscles.  If  the  depression 
of  the  jaw  is  increased  the  condyle 


ruptures  the  capsule  and  is  pulled 
forwards  into  the  zygomatic  fossa  by 
the  external  pterygoid  muscle  and  the 
tense  fibres  of  the  masseter  and 
temporal  muscles.  The  coronoid  pi-oeess 
lies  surrounded  by  the  temporal  muscle 
behind  and  below  the  malar  process. 
The  fibro-cartilage  follows  the  condyle. 
The  capsule  is  stretched,  the  external 
lateral  ligament  tense,  passing  from 
behind  forwai'ds,  and  the  internal 
lateral  and  stylo-maxillary  ligaments 
also  stretched.  Both  masseters,  internal 
pterygoids,  and  temporals  are  strained 
or  torn. 

Symptoms  difier  in  accordance  with 
the  accident  being  single  or  bilateral. 

Wlien  Bilateral.  —  1 .  Mouth  is  wide 
open  and  fixed.  2.  Deglutition 
and  speech  impaired.  3.  Dribbling 
of  the  saliva.  4.  Condyles  are  felt 
lower  and  anterior  to  their  normal 
position.  5.  Depression  in  front  of 
meatus  auditorius.  6.  Lower  teeth 
advanced  half  an  inch  beyond  the 
upper.  7.  Angle  of  the  jaw  closer  to 
the  mastoid  process  than  it  should  be. 

When  Unilateral. — The  axis  of  the 
jaw  is  directed  to  the  opposite  or 
healthy  side  and  the  depression  very  well 
marked,  the  other  symptoms,  though  less 
pronounced,  are  similar  to  the  bilateral 
form. 

Treatment. — Put  the  thumbs,  well 
protected  by  a  napkin,  as  far  back 
along  the  alveolar  edge  as  possible, 
forcibly  depress  the  bone,  at  the  same 
time  raising  the  chin,  then  the  bone 
retvirns  with  a  forcible  snap.  In  all  cases 
an  anaesthetic  is  of  gi'eat  assistance. 
N61aton  used  depression  of  the  chin 
and  pressure  on  the  coronoid  process 
from  before  backwards.  In  difficult 
cases  corks  or  wooden  levers  may  be 
used  instead  of  the  surgeon's  thumbs. 
Apply  a  four-tailed  bandage  and  order 
a  spoon  diet  for  a  fortnight.  Such 
dislocations  are  apt  to  recur.  In  old 
cases  Sti'omeyer's  forceps  will  give  the 
necessaiy  leverage.  Nelaton  ad\nsed 
direct  pressure  on  the  coronoid  process, 
and  Pollock  gets  pressure  on  the  chin 
by  means  of  a  Petit's  tourniquet  fixed 
upon  the  head,  wedges  being  introduced 
between  the  teeth.  When  the  luxation 
remains  unreduced,  the  jaw  in  the 
course  of  time  recovers  a  considerable 
degree  of  movement,  and  the  teeth 
approximate. 
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Clavicle  is  rai'ely  dislocated,  but  from 
falls  on  the  shoulder  or  arm,  either  the 
sternal  or  acromial  end  may  be  displaced, 
or  even  both  ends  simiiltaneously. 
Sterno-clavicular  dislocations  are  of 
three  kinds :  1.  Forwards.  The  cap- 
sular, anterior,  and  posterior  sterno- 
clavicular ligaments,  and  rhomboid 
ligament  are  torn.  Interarticular 
cartilage  may  or  may  not  accompany 
the  clavicle. 

Symptoms. — The  end  of  the  bone  can 
be  felt  in  its  new  position,  where  it  forms 
a  swelling  in  front  of  the  upper  part  of 
the  sternum.  There  is  a  depression  at 
the  natural  situation  of  the  joint.  The 
shoulder  is  brought  nearer  the  middle 
line,  and  depressed,  and  the  fossae  above 
and  below  the  clavicle  are  well  defined. 
The  head  is  drawn  forwards  and  turned 
from  the  affected  side,  to  relax  the  fibres 
of  the  sterno-mastoid  muscle,  the  inner 
portion  of  which  is  unusually  prominent. 
The  bone  retains  its  normal  length.  In- 
ability to  raise  the  arm. 

Treatment. — Draw  back  the  shoulder 
whilst  pressing  the  spine  with  the  knee. 
A  compress  over  the  end  of  the  clavicle, 
fixed  by  a  figure  of  8  bandage,  and  a 
sHng  for  the  arm,  with  a  pad  in  the 
axilla.  This  apparatus  is  kept  on  for 
five  to  seven  weeks,  and  then  a  sling  is 
used  for  the  arm  during  two  weeks.  The 
dislocation  is  exceedingly  difficult  to  re- 
tain in  position,  in  fact  this  is  often  only 
approximately  possible,  but  the  useful- 
ness of  the  arm  remains. 

2.  Upwards  is  very  rare.  The  distance 
between  the  two  clavicles  is  diminished, 
and  the  bone  easily  detected  in  its  new 
position  above  the  top  of  the  sternum. 
The  axis  of  the  clavicle  is  directed  for- 
wards and  upwards,  and  separated  from 
the  first  rib.  The  sternal  origin  of  the 
sterno-mastoid  is  tense  and  rigid,  being 
stretched  over  the  end  of  the  displaced 
bone.  The  shoulder  sinks  forwards  and 
downwards,  approaching  nearer  the 
middle  line  than  natural. 

Treatment. — To  effect  reduction  place 
a  large  pad  in  the  axilla  and  press  the 
elbow  to  the  side,  whilst  direct  pressure 
downwards  is  made  on  the  displaced  end 
of  the  bone.  A  bandage  and  pad,  with 
a  sling  catching  the  elbow.  The  scapula 
should  be  firmly  fixed  by  strapping. 
Supine  position. 

3.  Backwards.  The  distance  from  the 
shoulder  to  the  breast  is  lessened,  the 


bone  is  felt  in  its  new  position  behind 
the  sternum,  and  there  is  a  depression 
over  the  position  of  the  sternal  end  of 
the  clavicle.  The  head  is  inchned  towards 
the  sound  side.  By  the  pressure  of  the 
bone  on  the  trachea,  oesophagus,  and 
great  blood  vessels,  various  symptoms  are 
produced,  as  difficulty  in  breathing, 
cerebral  congestion,  etc. 

Treatment.  — To  reduce  the  dislocation 
put  the  clenched  hand  in  the  axilla, 
drawing  the  elbow  to  the  side  whilst  an 
assistant  draws  back  the  shoulder,  press- 
ing on  the  spine  with  his  knee.  A  figure 
of  8  bandage  round  the  shoulder  and 
over  a  pad  in  the  middle  of  the  back 
will  support  the  part,  or  a  splint  passed 
behind  the  shoulders,  with  a  pad  between 
it  and  the  spine,  the  shoulders  being 
drawn  to  the  splint  by  a  bandage. 
Should  these  means  be  irksome,  the 
patient  must  assume  the  horizontal  posi- 
tion on  a  hard  mattress,  with  the  head 
resting  on  a  low  pillow,  and  the  arms 
crossed  on  the  chest. 

Acromio-Clavicular  end  is  'sometimes 
dislocated,  the  outer  end  of  the  collar- 
bone slipping  outwards  and  backwards 
over  the  acromion  process.  This  would 
be  better  termed  dislocation  downwards 
of  the  scapula. 

Causes. — Falls  or  blows  on  the  clavicle 
or  acromion  process.  Tlie  arm  being 
suddenly  drawn  forwards  over  the  head. 

Symptoms.  —  Shortening  from  the 
sternum  to  the  shoulder,  the  end  of  the 
bone  being  easily  felt  in  its  new  position 
by  tracing  the  spine  of  the  scapula  from 
within  outwards.  The  trapezius  muscle 
is  unusually  prominent.  Movements  of 
the  arm  upwards  are  limited  and  painful. 
The  deltoid  is  flattened  from  the  arm 
falling  or  being  pushed  downwards,  and 
the  arm  thus  appears  lengthened.  The 
head  is  inclined  towards  the  affected 
side. 

Treatment. — Draw  the  shoulder  up- 
wards and  backwai'ds,  whilst  pressing 
with  the  knee  on  the  spine ;  figure  of  8 
bandage  round  the  shoulder  and  back, 
with  a  pad  on  the  acromial  end  of  the 
clavicle.  Forearm  must  be  flexed  and 
fastened  to  the  side. 

Dislocations  under  the  acromion  and 
under  the  coracoid  process  are  easily 
recognised,  and  treated  as  above;  they 
are  very  uncommon.  Simultaneous  dis- 
location of  both  ends  of  the  clavicle  has 
been  met  with. 
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In  dislocations  of  either  extremity  of 
the  clavicle,  wlien  treated  on  the  best 
methods  and  by  the  most  experienced 
surgeons,  some  deformity  always  remains, 
but  the  patient  will  recover  the  use  of 
his  arm  ;  in  bad  cases  it  might  be  worth 
while  connecting  the  articular  extremity 
by  silver  wire  passed  subcutaneously,  as 
proposed  by  Gross. 

Shoulder  Joint  can  be  dislocated  in  four 
directions :  1.  Forwards  and  inwards, 
or  subcoracoid  (most  common) ;  2.  For- 
wards and  to  the  inner  side  of  the  cora- 
coid  process,  or  subclavicular ;  3.  Down- 
wards and  inwards,  or  subglenoid ;  4. 
Backwards,  beneath  the  spine  of  the 
scapula  or  the  posterior  edge  of  the 
acromion,  termed  subspinous. 

1.  Subcoracoid. — In  this  dislocation 
the  head  of  the  humerus  is  thrown  for- 
wards and  inwards  either  directly  or 
with  an  inclination  downwards  as  well, 
and  rests  on  the  anteiioi-  surface  of  the 
neck  of  the  scapula  and  border  of  the 
glenoid,  below  the  coracoid  process. 

Symptoms. — 1.  Shortening  only  slight 
in  degree,  from  the  pectoralis  major  and 
deltoid,  drawing  the  head  of  the  bone 
upwards ;  occasionally  there  may  be  a 
trifling  inci-ease  in  length.  2.  The  elbow 
is  projected  from  the  side  and  thrown 
backwards.  3.  The  acromion  projects 
with  great  distinctness,  and  there  is  a 
hollow  below  it,  thus  giving  an  angular 
appearance  to  the  shoulder.  4.  On  elevat- 
ing the  elbow  and  rotating  the  arm  the 
head  can  be  felt  at  the  upper  and  inner 
part  of  the  axilla,  where  it  is  covered 
by  the  pectorals  and  coraco-brachialis 
muscles.  5.  Limitation  of  both  voluntary 
and  passive  motion.  6.  Callaway's  test, 
or  increased  vertical  measurement.  In 
recent  dislocations,  on  measuring  with  a 
tape  passed  imder  the  axilla  and  over 
the  acromion,  the  injured  side  is  two 
inches  larger  than  the  sound.  7.  Dugas' 
test :  With  the  elbow  touching  the  side 
the  fingers  of  the  dislocated  limb  cannot 
touch  the  sound  shoulder.  8.  Hamilton's 
test :  A  straight  stick  or  ruler  will 
touch  the  acromion,  and  at  the  same 
time  the  elbow  of  the  injured  side.  In 
a  healthy  limb  it  will  be  half  an  inch  or 
more  from  the  acromion.  9.  Range  of 
movement  test.  In  dislocation  the  range 
of  movement  is  .so  much  impaired  that 
it  Is  impossible  to  bring  the  hand  to  the 
back  of  the  head.  10.  Great  pain  from 
pressure  on  the  nerves. 


2.  Subclavicular,  or  fnlra-coracoid 
(N61aton)  is  merely  an  exaggerated  stage 
of  the  preceding  vaiiety.  The  head 
being  carried  to  the  sternal  side  of  the 
coracoid  process,  and  resting  on  the  2nd 
and  3rd  ribs  beneath  tlie  pectorals  and 
immediately  below  the  clavicle.  The 
anterior  and  inner  parts  of  the  capsular 
ligament  are  much  ruptured  ;  the  supra- 
and  infi-aspinatus  muscles,  and  portions 
of  the  deltoid  arising  from  the  acromion 
and  spine  of  the  scapula,  together  with 
the  inner  fibres  of  the  coraco-brachiaJis, 
and  short  head  and  long  tendon  of  the 
biceps,  are  extensively  stretched  or  lacer- 
ated. The  subscapularis  is  earned  up- 
wards. In  some  ca.ses  the  tuberosities 
are  fractured.  The  axillary  vessels  and 
nerves  are  severely  pressed. 

Symptoms. — 1.  Shortening.  2.  Elbow 
much  projected  and  thrown  backwards. 
3.  Projection  of  and  hollow  under  the 
acromion.  4.  Head  of  the  humerus  occu- 
pies the  space  between  the  deltoid  and 
pectoral  muscles,  and  can  be  felt  there 
on  rotating  the  hmb.  5.  Axis  of  the  arm 
is  directed  inside  its  proper  position.  7. 
Callaway's,  Dugas',  Hamilton's,  and  range 
of  movement  tests  are  all  apparent. 

3.  Subglenoid  is  next  in  frequency  to 
the  subcoracoid.  In  this  form  the  head 
of  the  bone  rests  against  the  inferior  costa 
of  the  scapula  over  the  origin  of  the  long 
head  of  the  triceps.  The  subscapular 
muscle  is  torn  through,  usually  at  its 
insertion.  The  supiaspinatus  may  also 
be  ruptured  and  the  other  capsular 
muscles  stretched.  The  axillar}'  blood 
vessels  and  nerves  suffer  fiom  prassvire, 
and  the  deltoid  may  be  paralysed  from 
damage  to  the  cu-cumflex  nerve. 

Symptoms. — 1.  Lengthening  of  the 
limb  (1  inch).  2.  Elbow  thrown  out  from 
the  side  and  cai'ried  backwai'ds,  but  can 
be  brovight  down  with  difficulty,  convert- 
ing the  injury  into  the  subcoracoid  form. 
3.  Projection  of,  and  a  hollow  under,  the 
acromion.  4.  Depression  of  the  anterior 
fold  of  the  axilla,  with  the  nipple  at  a 
lower  level  than  the  sound  side.  5.  On 
raising  the  elbow,  the  head  can  be  felt  in 
the  axilla.  6.  Forearm  Ls  bent,  supinated, 
and  often  supported  by  the  patient.  7. 
Movement  of  the  shoulder  is  very  limited 
and  painful.  8.  Severe  numbing  pain  in 
the  hand  and  arm,  with  absence  or  feeble- 
ness of  pulsation  at  the  wi'ist  from 
pressure  of  the  head  of  the  bone  on  the 
nerves  and  artery.  9.  The  distance  be- 
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tween  the  coracoid  and  the  head  of  the 
bone  one  to  two  inches.  10.  Callaway's, 
Dugas',  Hamilton's,  and  range  of  move- 
ment tests  are  present, 

4.  Subspinoits. — In  this  dislocation 
the  head  lies  below  the  spine  of  the 
scapula,  01'  more  commonly  upon  the  back 
of  the  neck  of  the  scapula,  oi'  the  edge 
of  the  glenoid  cavity  just  below  the 
posterior  angle  of  the  acromion.  The 
posterior  aspect  of  the  capsule  is  torn, 
and  the  subscapularis,  teres  minor,  long 
head  of  the  triceps,  infra-  and  supraspin- 
atus  muscles  lacerated. 

Symptoms. — 1.  Shortening,  but  this  is 
usually  slight.  2.  Elbow  thrown  forward 
and  raised  from  the  side,  to  which  it 
cannot  be  brought  down.  3.  Projection 
of,  and  hollow  under,  the  acromion.  4. 
Coracoid  process  very  prominent,  and 
covered  with  tightly  stretched  skin.  5. 
The  head  can  be  felt  in  its  new  position 
on  rotating  the  arm.  6.  The  axis  of  the 
limb  is  dii  ected  nearly  horizontally  back- 
wards. 7.  The  axilla  loses  its  fulness, 
and  if  seen  early,  the  finger  will  sink  into 
the  vacant  glenoid  cavity.  8.  Callaway's, 
Dugas',  Hamilton's,  and  range  of  move- 
ment tests  are  appai-ent. 

Causes. — Dislocation  of  the  shoulder 
is  usually  the  result  of   falls  on  the 
hand  or  elbow,  the  variety  occurring 
being  due  to  the  direction  of  the  force 
and  the  position  of  the  limb  at  the  time 
of  the  accident.    It  may  be  caused  by 
direct  violence,  and,  as  a  rare  event,  by 
muscular  action.    If  a  person  falls  with 
his  arms  widely  stretched  out,  the  head 
of  the  bone  is  driven  against  the  lower 
and  inner  part  of  the  capsule,  and  a  sub- 
glenoid dislocation  results ;   this  may 
either  remain  a  subglenoid,  or  the  muscles 
may  pull  the  head  of  the  bone  into  some 
other  situation.    If  the  patient  fall  on 
his  elbow,  the  head  is  thrown  upwards 
and  forwards,  producing  the  subcoracoid, 
or  subclavicular  forms,  which  are  also 
often  the  consequence  of  direct  violence 
to  the  shoulder.    The  subspinous  occurs 
when  the  force  is  applied  to  the  arm, 
when  it  is  raised  and  stretched  out  in 
front  of  the  body.    Shoulder  dislocations 
are  most  common  in  adults  of  the  male 
sex,  and  rare  below  fifteen ;  the  youngest 
case  I  have  met  with  was  a  little  girl 
aged  two  years,  the  injury  being  well 
marked. 

Frequancy. — The  subcoracoid  is  most 
common,  then  the  subglenoid,  and  the 


rarest  forms  are  the  subclavicular  and 
the  subspinous. 

Diagnosis. — From  fracture  of  the  neck 
of  the  humerus,  dislocation  is  distin- 
guished by  the  absence  of  crepitus,  dis- 
placement of  the  head  of  the  bone, 
sharpness  of  the  angle  of  the  shoulder, 
alteration  in  the  axis  of  the  limb,  pro- 
jection of  the  elbow  from  the  side,  and 
limitation  of  the  movement.  Paralysis 
of  the  deltoid  is  distinguished  from 
dislocation  by  there  being  no  limitation 
of  movement,  or  displacement  of  the 
head  of  the  bone  in  this  condition. 

The  table,  given  on  page  96,  copied 
from  Southam's  excellent  work  on 
Regional  Surgery,  clearly  shows  the 
main  points  of  difference  between  the 
varieties  of  dislocation. 

Treatment.  —  1 .  Extension  methods, 
(a)  By  the  surgeon's  stockinged  heel 
in  the  axilla.  The  patient  resting  on  his 
back  on  a  couch,  the  sui'geon  draws  the 
arm  downwards  parallel  with  the  body, 
and  then  adducts  the  arm  across  the 
patient's  trunk.         By  the  knee  in  the 
axilla  (Astley  Cooper).    The  patient  sits 
up,  and  the  surgeon  standing  behind 
supports  his  foot  upon  the  edge  of  a 
chair  and  inserts  his   knee   into  the 
axilla,  the  dislocated  bone  is  placed  over 
the  knee  and  forced  downwai'ds  and  in- 
wards, (y)  Simple  extension  with  pulleys 
or  assistants.     (8)  Upward  extension. 
The  arm  is  raised  outwards,  upwards  and 
backwards,  until  parallel  with  the  patient's 
head,  the  scapula  being  steadied  by  the 
surgeon's  hand,  or  better  by  his  foot,  the 
patient  being  on  the  floor.    Extension  is 
made  from  the  wiist,  and  it  is  advisable 
to  rotate  the  humervis  as  it  nears  the 
glenoid  cavity,  (c)  Right  angle  extension. 
The  arm  being  abducted  until  at  a  right 
angle  with  the  trunk,  and  then  exten- 
sion made  directly  away  from  the  body, 
whilst  an  assistant  steadies  the  scapula. 
(^)  Flower's  method  of  extension.  The 
patient  is  seated  on  a  high  chair,  which 
is  placed  about  two  feet  from  an  open 
doorway.    The  surgeon  having  his  back 
against  the  doorpost,  places  one  foot 
upon  the  side  of  the  chair,  and,  with 
his  knee  pressed  into  the  axilla,  and 
both  hands  upon  the  shoulder',  steadies 
the  patient's  body.     A  jack  towel  is 
then  fixed   by  a  clove   hitch  to  the 
patient's  arm  just  above  the  elbow,  and 
by  this  means  two  or  more  assistants, 
placed  on  the  other  side  of  the  door, 
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Symptoms. 


Appearance  of 

shoulder. 
Projection  of  the 

acromion. 


Depression 
n  e  a  t  h 
clavicle. 

Position  of 
head  of 
humerus. 


bo- 
th e 


the 
the 


Length  of  the 
arm. 

Anterior  fold  of 

the  axilla. 
Position    of  the 

elbow. 


Axis  of  the  hu- 
merus (from  be- 
low upwards). 


SUBOOHACOID. 


Flattened  espC' 

cially  behind. 
Well  marked. 


Replaced  by  a  pro- 
jection, viz.,  the 
head  of  the  hu- 
merus. 

Beneath  the  cora- 
cold  process. 


May  be  unaltered, 
increased,  or 
diminished. 

Fuller  than  usual. 

Separated  from  the 
body  and  di- 
rected slightly 
backwards. 


Directed  forwards 
and  inwards  to 
a  point  internal 
and  anterior  to 
the  glenoid 
cavity. 


Subglenoid. 


Flattened  gener 
ally. 

Well  marked,  more 
so  than  in  sub 
coracoid. 

Preserved, 


In  the  axilla  be^ 
neath  the  glen^ 
oid  cavity. 


Increased. 


Deeper  than  usual. 

Separated  from  the 
body  (more  so 
than  in  the  sub- 
coracoid)  and 
directed  slightly 
backwards. 

Directed  down- 
war  ds  and 
slightly  forwards 
to  a  point  below 
the  glenoid 
cavity. 


Subspinous. 


Flattened  esjiC' 

cially  in  front. 
Well  marked. 


Preserved. 


On  dorsum  of  the 
scapula  beneath 
the  spine. 

Unaltered  or 
slightly  1  n- 
creased. 
Marked  by  a  de- 
pression. 
Du'ected  forwards, 
the  arm  resting 
against  the  side 
and  lying  across 
the  chest. 


SUBCLAVICULAB. 


Directed 
wards. 


back- 


Flattened  espe- 
cially behind. 
Well  marked. 


Replaced  by  a 
projection,  viz., 
head  of  the  hu- 
merus. 
Beneath  the  clavi- 
cle on  the  inner 
side  of  the  cora- 
coid process. 
Usually  dimin- 
ished. 

Fuller  than  usual. 

Directed  back- 
wards'and  away 
from  the  body. 


Directed  forwards 
and  more  in- 
wards than  in 
subcoracoid. 


make  steady  extension  vertically  out- 
wards. 

2.  Manipulation  with  the  patient 
vinder  chloroform,  (a)  The  surgeon  in 
subglenoid  or  subcoracoid  places  the 
thumb  of  one  hand  over  the  head  of  the 
bone  and  the  fingers  over  the  spine  of 
the  scapula,  and  with  the  other  hand 
seizes  the  forearm  below  the  flexed  elbow. 
The  movements  are  extension  and  rota- 
tion outwards,  abduction  and  rotation 
inwards,  with  the  limb  brought  suddenly 
to  the  side  of  the  chest.  In  the  sub- 
spinous form,  the  surgeon  stands  behind 
the  patient  and  grasps  the  axilla  from 
behind.  The  movements  are  extension, 
drawing  elbow  backwards,  and  rotation 
outwards.  Kocher's  method.  The 

patient  sitting,  grasp  the  elbow  of  the 
injured  limb  with  the  forearm  flexed  at  a 
right  angle,  press  the  elbowto  the  side'and 
rotate  outwards  as  far  as  possible,  carry 
the  elbow  forwards  and  inwards  towards 
the  middle  line  of  the  body,  over  but 
away  from  the  chest,  and  suddenly 
rotate  the  arm  inwards  bringing  it  down 
to  the  side.  I  have  used  all  these 
methods  of  reduction,  but  prefer  Koclier's 
method  by  manipulation,  and,  if  unsuc- 
cessful, upward  extension.  Chloroform 
is  a  great  aid  in  all  difficult  cases. 


After-treatment  consists  in  bandaging 
the  arm  to  the  side,  and  supporting  the 
elbow  by  a  sling  for  a  fortnight. 

Compomid  Dislocation. — If  the  axil- 
lary vessels  and  nerves  be  uninjured  the 
bone  is  to  be  replaced  and  the  wound 
dressed  aseptically ;  should  these  vessels 
be  implicated,  amputation  at  the  shoulder 
is  necessary. 

Complications.  —  1 .  Dislocation  with 
fracture  of  the  acromion,  neck  of  the 
pcapula,  or  shaft  of  the  humerus,  is 
treated  by  reducing  the  dislocation, 
putting  up  the  fracture  temporarily  if 
necessary,  and  then  treating  the  fracture. 
2.  Dislocation  with  laceration  of  the 
axillary  artery  and  the  formation  of  a 
difl'use  traumatic  aneurism  demands 
ligature  of  the  sulx;! avian  immediately 
after  the  dislocation  is  reduced.  Old  di.slo- 
cations,  when  of  a  few  weeks'  standing, 
may  be  reduced  under  chloroform,  but 
this  is  not  to  be  lightly  undertaken,  as 
stated  elsewhere. 

Dislocations  of  the  shoulder,  in  spite 
of  the  most  skilful  treatment,  are  apt 
to  be  followed  by  atrophy  of  the  deltoid 
and  more  or  less  rigidity  of  the  articu- 
lation. 

Dislocations  of  the  Elbow  are  common 
in  young  persons. 
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Caitses. — Violent  force  applied  to  tbe 
hand  whilst  the  forearm  is  flexed  on  the 
arm. 

0/  both  Bones. — 1.  Backwards  (most 
common).    2.  Forwards.    3.  Laterally. 

1.  When  the  bones  are  displaced  back- 
wards, which  occurs  from  falls  on  the 
hand  when  the  forearm  is  not  perfectly 
extended,  the  symptoms  are:  1.  Shorten- 
ing of  the  forearm  anteriorly.  2.  Pro- 
jection of  the  olecranon  covered  by  the 
triceps  at  the  back,  this  being  increased 
on  flexion.  3.  The  olecranon  is  higher 
(1|  inches)  than  a  line  passing  from  one 
condyle  to  the  other.  4.  Distance  be- 
tween the  tip  of  the  olecranon  and  the 
internal  condyle  is  much  greater  than 
on  the  sound  side.  (This  is  a  distin- 
guishing mark  from  fracture  of  the 
lower  end  of  the  humerus,  where  the 
distance  is  the  same  on  both  sides.) 
5.  The  condyles  can  be  felt  on  the 
front  of  the  forearm.  6.  Forearm  is 
fixed  in  a  semiflexed  and  semipronated 
position.  7.  Great  swelling :  if  the  coro- 
noid  process  be  fractured,  as  often  hap- 
pens, crepitus  can  be  detected.  8. 
Motions  of  the  joint  are  suspended  or 
limited,  difficult,  and  painful,  but  an 
abnormal  lateral  motion  can  be  produced. 
9.  The  muscles  in  front  of  the  joint  are 
stretched  like  tense  cords,  and  the  triceps 
behind  stands  out  in  a  marked  degree. 

Condition  of  the  parts. — The  coronoid 
process  occupies  the  olecranon  fossa,  the 
head  of  the  radius  is  behind  the  exter- 
nal condyle,  the  head  of  the  humerus 
rests  on  the  front  of  the  radius  and  ulna. 
All  four  ligaments  are  ruptured.  The 
triceps  is  relaxed,  the  biceps  and  brachia- 
lis  anticus  stretched  or  torn.  Muscles 
arising  from  the  condyles  are  relaxed. 
Median  and  ulna  nerves  exposed  to  pres- 
sure. Ulna  and  interosseous  vessels 
compressed. 

2.  Forwards  is  usually  accompanied  by 
fracture  of  the  olecranon. 

Symptoms. — 1.  Lengthening.  2.  Sig- 
moid notch  occupies  the  front  of  the  fore- 
arm. 3.  Olecranon  is  higher  than  the 
condyles.  4.  A  depression  can  be  felt  at 
the  back  of  the  humerus  in  the  normal 
situation  of  the  olecranon,  bounded  on 
each  side  by  the  margins  of  the  trochlea. 

5.  Forearm  is  sometimes  extended  but 
generally  at  right  angles  with  the  arm. 

6.  Skin  and  muscles  in  front  of  the  joint 
are  much  stretched. 

3.  Laterally. — Cause  :  violence  acting 


upon  the  arm  and  forearm  in  opposite 
directions,  as  when  the  limb  is  wedged 
between  the  spokes  and  the  side  of  a 
wagon.  These  dislocations  are,  as  a  rule, 
incomplete,  the  radius  being  placed  oppo- 
site the  internal  condyle,  and  the  ulna  in 
contact  with  the  external.  They  are 
readily  recognised,  and  may  be  conjoined 
with  the  backward  dislocation. 

A  rare  form  of  dislocation  of  both  bones 
consists  in  one  being  displaced  behind  the 
humerus  and  the  other  in  front. 

Dislocations  of  Single  Bones. — The 
ulna  may  be  displaced  backwards.  The 
symptoms  are:  1.  Projection  of  the  ole- 
cranon at  the  back ;  2.  Olecranon  is  above 
the  condyles ;  3.  Forearm  is  inclined 
to  the  ulna  side  and  slightly  flexed  ;  4. 
The  radius  is  felt  in  its  proper  position 
on  pronation  and  supination  ;  5 .  Flexion 
and  extension  restricted. 

Cause. — Severe  falls  on  the  inner  and 
upper  part  of  the  hand. 

The  radius  may  be  dislocated  :  (a)  for- 
wards (most  common) ;  (h)  Backwards ; 
(c)  Outwards;  {d)  Partially. 

(a)  Forwards. — Causes :  Falls  on  the 
hand  whilst  the  forearm  is  pronated. 
Direct  violence  to  tlie  outer  side  of  the 
elbow.  Struggles  of  a  ohild  when  endea- 
vouring to  free  itself  from  the  grasp  of  a 
hand.  The  symptoms  are  :  1.  Forearm  is 
bent,  semipronated,  and  cannot  be 
brought  beyond  a  right  angle,  or  straight- 
ened ;  2.  The  head  of  tibe  bone  can  be 
felt  on  the  front  of  the  humerus  when 
the  arm  is  pronated ;  3.  The  external 
condyle  is  very  prominent.  From  the 
coronary,  obliq-ue,  capsular,  and  interosse- 
ous ligaments  being  torn,  it  is  difficult  to 
maintain  the  bone  in  position. 

{b)  Backwards  is  rare,  and  may  be  ac- 
companied by  a  fracture, of  the  internal 
condyle. 

Causes. — Falls  on  the  hand  while  the 
forearm  is  extremely  pronated.  Direct 
violence  to  the  front  of  'the  head  of  the 
radius.    In  wringing  out  clothes. 

'The  symptoms  lare  -:  1.  Hand  is  prone 
and  .cannot  be  supinated ;  2.  Elbow 
moderately  bent  and  cannot  be  flexed  or 
extended ;  3.  Depression  at  the  proper 
site  of  the  head  of  the  radius ;  4.  The 
head  can  be  felt  at  the  back  of  the  exter- 
nal condyle. 

(c)  Outwards. — This  dislocation  is  very 
rare.  The  symptoms  are :  1 .  The  head  of 
the  bone  is  felt  outside  the  external  con- 
dyle quite  subcutaneously  ;   2.  The  bone 
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is  higher  up  than  natural,  and  at  a 
greater  distance  from  the  olecranon  ;  3. 
AH  movements  are  performed  Avith  diffi- 
culty. 

{d)  Partial  Traumatic  is  met  with  in 
children  generally  under  five,  and  is  due 
to  the  orbicular  ligament  slipping  up- 
wards during  a  sudden  jerk,  pull,  or  twist 
of  the  forearm,  when  the  limb  is  supina- 
ted  or  over  pronated,  as  in  dragging  the 
child  by  the  arm.  The  radius  slips 
downwards  and  a  little  forwards. 

Symptoms. — A  snap  is  heard  at  the 
moment  of  the  accident,  the  child  cries 
and  is  in  great  pain.  The  foreai-m  is 
semipronated  and  fully  extended  ;  it  can- 
not be  bent  beyond  a  right  angle.  This 
is  treated  by  flexing  the  elbow  to  a  right 
angle,  and  fully  pronating  the  forearm, 
when  the  displacement  is  rectified  with  a 
distinct  click.  This  accident  is  by  no 
means  uncommon,  many  instances  hav- 
ing occured  in  my  own  practice ;  it  is 
often  reduced  during  the  examination  of 
the  elbow.  There  is  ordinarily  no  swell- 
ing or  deformity  at  the  seat  of  injury. 

Treatment. — If  the  ulna  be  dislocated 
with  or  without  the  radius,  traction 
downwards  of  the  forearm  and  flexion 
over  the  knee  will  replace  the  bones. 
Gross  recommends  the  surgeon's  heel 
being  used  instead  of  the  knee,  the 
patient  lying  down  and  the  surgeon 
carrying  his  leg  across  the  chest  while 
extension  is  made  by  pulling  the  hand 
and  wrist.  Another  method  consists  in 
one  assistant  taking  hold  of  the  forearm, 
and  another  of  the  arm.  The  forearm 
is  first  hyperextended  backwards  until  a 
little  beyond  a  straight  line  with  the 
arm,  and  then  the  elbow  is  bent  whilst 
traction  is  still  maintained  ;  this  can  be 
helped  by  pressing  the  humerus  forwards 
and  the  upper  part  of  the  forearm  back- 
wards, during  the  time  the  coronoid  pro- 
cess is  unlodged.  Hamilton,  in  an  old 
obstinate  case  of  dislocation  backwards, 
effected  reduction  after  dividing  the  ten- 
don of  the  triceps  subcutaneously.  After 
six  or  seven  days,  passive  motion  must 
be  commenced.  Should  the  radius  alone 
be  dislocated,  the  body  is  fixed  by  a  towel 
pa.ssing  under  the  armpit  of  the  injured 
side,  and  extension  made  from  the  wrist, 
until  the  radius  can  be  slipped  into  its 
place  by  the  pressure  of  the  fingers,  as- 
sisted in  forward  displacement  by  prona- 
tion, in  backward  by  supination.  The 
after-treatment    of    these  dislocations 


consists  in  putting  the  limb  in  an  angular 
splint  for  ten  days,  and  then  a  shng  for 
a  fortnight. 

Compound  Dislocation  demands,  as  a 
rule,  resection  or  amputation.  If  the 
parts  be  not  much  lacerated,  the  wound 
should  be  enlarged  and  excision  per- 
formed ;  but  if  the  joint  be  extensively 
opened,  the  muscles  torn,  the  artery  or 
median  nerve  injured,  and  the  bones 
much  implicated,  amputation  is  impera- 
tive. 

Old  Dislocations  can  rarely  be  reduced 
after  a  month,  unless  they  be  partial. 
Agnew  writes,  "  It  will  be  wiser  to 
fracture  the  olecranon,  and  by  regu- 
larly enforced  motion  to  restore  in  this 
way  the  usefulness  of  the  limb.  The 
operation  is  easily  executed  by  perfor- 
ating the  base  of  the  process  at  two  or 
three  points  with  a  fine  drill,  and  after- 
wards breaking  it  away  from  the  upper 
end  of  the  shaft  of  the  bone  by  forced 
flexion  of  the  arm." 

Dislocation  of  the  Inferior  Radio- 
ulnar Articulation. — The  lower  ex- 
tremity of  the  xilna  is  separated  from 
the  semilunar  cavity  of  the  radius,  and 
may  be  displaced  backwards  or  for- 
wards. The  posterior  radio-ulnar,  and 
sacciform  ligaments,  are  ruptm-ed,  and 
the  ulna  separated  from  its  tiiangular 
fibro-cartilage.  Fracture  of  the  radius 
is  often  present. 

Backward  Dislocation. — Cause  :  Ex 
treme  and  violent  pronation  of  the  hand. 
The  symptoms  are  :  1.  A  marked  and 
moveable  prominence  at  the  back  of  the 
wrist ;  2.  The  styloid  process  is  not  in  a 
line  with  the  fifth  metacarpal  bone  ;  3. 
The  tendon  of  the  extensor  ulnaris 
stretches  like  a  cord  covered  by  the  skin 
from  the  lower  fifth  of  the  ulna  towards 
the  metacarpal  bone  of  the  little  finger  ; 
4.  Hand  pronated,  fixed,  and  inclined 
towards  its  inner  margin;  the  fingers  are 
flexed. 

Treatment. — Flex  the  forearm  to  a 
right  angle,  then  extend  the  hand  and 
rotate  it  outwards,  and  pi-ess  the  lx)ne 
into  its  place.  Splint  and  compress, 
followed  in  four  weeks  by  an  elastic 
armlet. 

Dislocation  Forwards. — Cause  :  Vio- 
lent supination  of  the  hand. 

Symptoms. —  1.  Unusual  projection 
above  tlie  hand  and  somewhat  across  the 
face  of  the  radius.  2.  Loss  of  prominenci^ 
of  the  lower  end  of  the  ulna  at  the  back 
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of  the  wrist.  3.  Hand  supinated,  fingers 
flexed. 

Treatment.— ¥\e:s.  the  forearm.  Trac- 
tion from  the  hand,  counter-traction 
from  the  arm  and  forced  pronation,  then 
apply  a  well-padded  straight  splint. 

Dislocations  of  the  WHst  are  rare,  but 
may  be  either,  1.  Backwards;  2.  For- 
wards. 

1 .  Dislocation  Baclaoards  occurs  from 
forcible  bending  of  the  hand  forwards, 
or  from  blows  or  falls  on  the  back  of 
the  hand  when  it  is  flexed. 

Symptoms. — 1.  Shortening.  2  Pro- 
jection of  the  carpus  at  the  back  of  the 
radius.  3.  Prominence  of  the  ulna  and 
radius  can  be  recognised  on  the  palmar 
aspect. 

2.  Dislocation  Forwards  occurs  from 
falls  on  the  palm  of  the  hand. 

Symptoms. — 1.  Shortening.  2.  Pro- 
jection of  the  carpus  on  the  palmar 
aspect.  3.  Prominence  of  styloid  process 
and  the  articular  surfaces  of  the  radius 
and  ulna,  forming  a  concave  line  on  the 
dorsum. 

Clement  Lucas  describes  a  form  of 
dislocation,  which  he  terms  dislocation 
by  rotation  backwards.  The  hand  is 
forced  back  so  that  the  metacarpus 
forms  a  right  angle  with  the  back  of 
the  forearm.  The  carpus  presses  for- 
ward the  tendons  in  front  of  the  wrist, 
but  otherwise  there  is  no  deformity. 
The  carpus  is  over  extended  on  the 
radius  and  ulna,  but  the  ligaments  are 
entire,  and  the  dorsal  aspect  of  the  first 
row  of  carpal  bones  fills  the  articulating 
cavity  of  the  lower  end  of  the  I'adius. 

Treatment. — Traction  on  the  hand 
with  slight  to  and  fro  movements.  Rest, 
with  anterior  and  posterior  splints  reach- 
ing to  the  ends  of  the  fingers  for  three 
weeks,  and  then  passive  motion. 

Carpal  Bones  are  rarely  dislocated,  but 
from  falls  when  the  hand  is  bent  for- 
wards, the  OS  magnum  may  be  dis- 
placed, and  is  recognised  as  a  round 
solid  tumour  on  the  dorsum  opposite  the 
middle  finger.  The  semilunar  and 
cuneiform  bones  also  may  be  dislocated, 
and  the  pisiform  pulled  upwards  by  the 
flexor  carpi  ulnaris. 

Treatment. — Extend  the  part  and 
press  the  bone  forwards  with  the  thumb. 
Apply  two  millboard  splints. 

Metacarpal  Bones  are  rarely  dislocated, 
though  those  of  the  thumb,  index  and 
middle  fingers  are  occasionally  displaced. 


Treatment  consists  in  extending  the 
finger  and  pushing  back  the  bone. 

Metacarpo-Phalangeal  Joint,  especially 
that  of  the  thumb,  is  liable  to  be  dis- 
located backwards,  from  a  fall  or  blow 
on  the  terminal  phalanx  when  in  a  state 
of  flexion. 

Symptoms. — 1.  The  joint  becomes 
angularly  concave  behind.  2.  The  head 
of  the  metacarpal  bone  can  be  recognised 
on  the  palmar  aspect.  3.  The  phalanx  is 
in  contact  mth  the  posterior  surface  of  the 
metacarpal  bone  above  its  neck,  and 
forms  a  characteristic  swelling  at  the 
back  of  the  joint.  4.  The  joint  is  semi- 
flexed. 5.  The  thumb  is  shortened  and 
cannot  generally  be  bent  or  extended. 

Treatment  is  often  very  difl&cult,  owing 
to  the  metacarpal  bone  being  fix;ed 
between  the  two  heads  of  the  flexor 
brevis.  Chloroform  is  of  great  use. 
Bend  the  displaced  bone  backwards  till  it 
is  a  right  angle,  then  press  the  metacar- 
pal bone  towards  the  palm  and  extend 
the  phalanx ;  on  sviddenly  bending  it 
forwards  the  displacement  is  often 
reduced.  If  this  fail,  flex  extremely 
the  metacarpal  bone,  and  then  rotate, 
and  suddenly  extend  the  displaced 
phalanx.  If  still  unsuccessful,  cut  the 
constricting  bands  subcutaneously.  Fix 
the  thumb  in  the  palm  of  the  hand  by  a 
guttapercha  splint,  to  be  worn  three 
weeks. 

Phalanges  are  but  seldom  dislocated  ; 
if  this  occur  it  is  easily  recognised,  and 
reduced  by  extension,  foi-cible  flexion, 
and  pressure.  Hamilton  advises  exten- 
sion with  forcible  dorsal  flexion  in  back- 
ward luxations,  and  forced  palmar  flexion 
in  forward  dislocations. 

Hip  Joint  can  be  dislocated  in  four 
priflcipal  directions  :  1 .  Upwards  and  a 
little  backwards,  iliac;  2.  Backwards, 
sciatic,  or  dorsal  below  the  tendon  of 
the  obturator  internus  (Bigelow)  ;  3. 
Downwards  and  forwards,  thyroid ;  4. 
Upwards  and  forward,  pubic.  These  dis- 
locations of  the  hip  are  most  common 
in  male  adults  from  twenty  to  forty-five. 
In  twenty  dislocations,  twelve  ai'e  iliac, 
iive  sciatic,  two  thyroid,  and  one  jjubic. 
The  ilio-femoral  or  inverted  Y  ligament 
of  Bigelow  is  an  important  sti'ucture  in 
dislocations  of  the  femur.  It  is  remark- 
ably strong  and  thick,  and  proceeds  from 
the  anterior  inferior  spine  of  the  ilium, 
dividing  into  two  portions,  to  be  attached 
to  the  anterior  trochanteric  line,  the  outer 
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portion  being  inserted  in  the  femur,  near 
the  root  of  the  great  trochanter,  aad  the 
inner  near  the  lesser  trochanter. 

1.  Iliac,  or  Dorsal  of  Bifjelow. — In  this 
dislocation  the  head  of  the  femur  rests 
between  the  acetabulum  and  the  sacro- 
sciatic  notch  upon  the  dorsal  surface  of 
the  ilium.  The  capsular  and  round  liga- 
ments, gemelli,  obturators,  quadratus, 
and  pyriform,  are  stretched  or  torn. 
The  head  of  the  bone  always  lies  above 
the  tendon  of  the  obturator  internus, 
and  is  directed  backwards,  with  the  tro- 
chanter forwards. 

Causes. — Yiolence  acting  when  the 
limb  is  abducted,  or  adducted  and  flexed, 
e.g.  when  a  patient  falls  with  a  load  on 
his  back,  or  is  struck  on  the  back  by  a 
heavy  weight.  The  head  of  the  bone 
may  primarily  escape  downwards,  and 
secondarily  be  drawn  on  to  the  dorsum 
ilii,  or  directly  be  thrown  on  to  the 
dorsum,  where  it  rests  on  the  gluteus 
minimus. 

Symptoms.  —  1.  Shortening  (1|  to 
3  inches).  2.  Inversion  (from  the  Y 
ligament  being  entire)  and  loss  of  ex- 
tension, abduction,  and  rotation  out.  3. 
Knee  semiflexed  in  front  of  and  above 
the  sound  knee,  the  axis  of  the  injured 
thigh  crossing  the  lower  third  of  the 
sound  thigh.  4.  The  foot  of  the  displaced 
thigh  rests  on  the  opposite  instep,  and 
the  heel  is  raised  off  the  floor.  5.  The 
distance  between  the  crista  ilii  and  tro- 
chanter is  diminished ;  trochanter  is 
more  prominent  than  usual.  6.  Hip 
appears  widened  from  the  approximation 
of  muscular  attachments.  7.  Head  of 
the  bone  can  be  felt  in  its  new  position 
rolling  under  the  muscles  when  the  limb 
is  moved.  8.  Fold  of  the  buttock  elevated 
and  broader  and  flatter  than  natural. 

The  test  lines  mentioned  in  fracture  of 
the  neck  of  the  femur,  namely  N^laton's, 
Bryant's,  and  Morris's  are  useful. 

Diagnosis  from  fracture  by  the  presence 
of  inversion.  Limitation  of  movement, 
resistance  to  extension,  and  absence  of 
crepitus  (vide  table,  p.  77). 

Treatment. — 1.  By  manipulation  has 
now  quite  superseded  extension.  The 
patient  being  anaesthetised  and  placed  on 
the  floor  on  his  back,  the  limb  is  flexed 
so  that  the  knee  is  bent  on  the  thigh, 
the  thigh  on  the  pelvis,  the  ankle  being 
grasped  with  one  hand  and  the  knee 
with  the  other.  The  knee  is  made  to 
touch  the  umbilicus,  then  abducted  and 


carried  downwards,  being  rotated  out- 
wards at  the  same  time.  Flex,  circum- 
duct outwards,  rotate  outwards.  It  is 
often  of  service  to  steady  the  pelvis  by 
placing  a  foot  on  it,  and  to  forcibly  raise 
the  knee.  Bigelow  writes :  "  In  i-educing 
a  dislocation  of  the  hip  by  manipulation 
it  is  important  to  bear  in  mind  that  in 
every  position  the  head  of  the  bone  faces 
nearly  in  the  direction  of  the  inner  aspect 
of  the  condyle." 

2.  Extension  is  applied  by  means  of 
pulleys  connected  to  a  hook  six  inches 
above  the  patient,  and  fixed  to  a  belt 
attached  above  the  knee.  The  counter- 
extension  is  obtained  by  a  jack  towel 
encircling  the  tuber  ischii  and  the  pubes, 
and  fixed  to  a  hook  placed  six  inches 
below  the  patient,  who  lies  on  his  sound 
side.  The  force  is  applied  in  the  direc- 
tion in  which  the  limb  Hes,  that  is  down- 
wards, forwards,  and  inwards.  When 
the  bone  has  reached  the  acetabulum  it 
is  elevated  by  an  assistant  by  means  of 
another  jack  towel,  into  which  he  intro- 
duces his  shoulders,  and  sHpped  into 
place  by  the  surgeon,  rotating  the  foot 
and  knee  outwards. 

2.  Sciatic,  or  backwards,  below  the  ten- 
don of  the  obturator  internus  (Bigelow). 
The  capsule  is  torn  below  the  tendon  of 
the  obturator  internus,  and  the  head  of 
the  femur  slips  below  this  tendon,  which 
in  some  cases  is  wound  tightly  round  the 
neck  of  the  femur,  between  the  head  and 
its  socket.  The  capsular  and  round  liga- 
ments are  ruptured.  The  head  of  the 
thigh  bone  rests  under  the  gluteus 
maximus  on  the  pyrif ormis  muscle,  above 
the  sacrosciatic  ligament  and  at  the 
upper  edge  of  the  notch,  or  on  the 
ischium,  on  a  level  with  the  ischial  spine. 

Symptoms  are  similar  to  those  of 
the  iliac  variety,  only  less  marked.  1. 
Shortening  (|  to  1  inch).  If  the  patient 
is  placed  on  his  back,  and  the  thigh 
flexed  at  right  angles  to  the  trunk,  the 
shortening  is  well  marked.  2.  Inversion 
and  loss  of  power  of  extension,  abduc- 
tion, and  rotation  outwards.  3.  Knee 
semiflexed,  turned  in,  and  directed  across 
its  fellow,  but  less  so  than  in  the  iliac, 
the  axis  of  the  thigh  being  directed  acro-ss 
the  sound  knee.  4.  The  great  toe  rests 
against  the  ball  of  the  opposite  one,  the 
toes  are  not  so  inverted  as  in  the  pre- 
ceding form,  and  when  the  patient  is 
erect  just  touch  the  ground.  5.  The  tro- 
chanter is  only  slightly  altered  in  position, 
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being  a  little  above  and  behind  its  proper 
place ;  it  is  more  prominent  than  usual. 

6.  Hip  less  deformed  than  in  the  iliac. 

7.  Head  of  the  femur  is  felt  with  difficulty 
owing  to  the  thick  covering  of  gluteus 
maximus,  and  its  sinking  more  or  less 
into  the  notch.  8.  The  lumbar  spine  is 
arched  when  the  limb  lies  in  a  line  with 
the  trunk,  but  when  flexed  on  the  pelvis 
the  back  rests  flat  on  the  bed  ;  this  is 
due  to  tension  of  the  psoas  and  iliacus. 
This  symptom,  first  noticed  by  Syme,  is 
difierential  and  characteristic.  9.  Digital 
examination  through  the  rectum  or  vagina 
will  detect  the  head  of  the  bone.  10. 
Pain  and  numbness  from  pressure  on  the 
sciatic  nerve. 

Treatment. — The  same  as  for  iUac,  but 
more  force  must  be  used.  As  a  last 
resource,  the  tendon  of  the  obturator 
internus  may  be  forcibly  ruptured,  the 
femur  is  adducted,  being  held  flat  on  the 
bed,  and  the  thigh  extremely  extended, 
then  forcibly  abducted. 

3.  Thyroid. — In  this  dislocation  the 
head  of  the  femur  rests  in  front  of  the 
obturator  foramen,  on  the  obturator 
externus  muscle.  The  ball  is  directed 
inwards  and  the  trochanter  major  out- 
wards. The  Y  ligament  is  entire,  but 
the  capsular  and  round  ligaments  lace- 
rated, and  the  pectineus  and  adductor 
brevis  torn. 

Caiises. — Violence  applied  whilst  the 
limb  is  much  abducted,  as  in  falls  with 
the  legs  widely  separated,  or  a  heavy 
body  striking  the  hips  when  the  limb  is 
abducted  and  the  trunk  bent  forwai-ds. 

Symptoms.  —  1.  Lengthening  (2 
inches),  but  this  appears  more  than  it 
really  is,  from  the  obliquity  of  the  pelvis. 

2.  Abduction  and  flexion  of  the  thigh 
on  the  pelvis,  from  stretching  of  the 
gluteals,  psoas,  and  iliacus.  The  limb 
is  advanced  in  front  of  its  fellow,  and 
separated  from  it;  the  trunk  is  bent 
forward  so  that  the  patient  cannot  stand 
upright.  Movements  of  adduction,  ex- 
tension, and  rotation  are  impracticable. 

3.  Knee  semi-flexed  and  much  in  ad- 
vance of  the  sound  one.  4.  The  foot  is 
slightly  everted,  and  at  a  distance  from 
the  other,  the  ball  of  the  toe  resting  on 
the  ground,  and  the  heel  being  raised. 
5.  The  trochanter  is  nearer  to  the  middle 
line,  but  further  from  the  anterior 
superior  spinous  process  than  natural ; 
the  usual  prominence  is  completely 
absent,  and  sometimes  replaced  even 


by  a  positive  depression.  6.  Hip  flat- 
tened, the  fold  of  the  buttock  lower  than 
on  the  other  side.  7.  Head  of  the  bone 
can  be  felt  in  its  new  position,  at  the 
upper  and  inner  part  of  the  thigh, 
beneath  the  adductors.  8.  Muscles  of 
the  inner  side  of  the  limb  form  a  tense 
cord  parallel  with  the  axis  of  the  thigh. 

Treatment.  —  1.  Manipulation.  The 
movements  to  be  applied  for  this  dis- 
location are  flexion  in  the  abducted 
position,  then  adduction  and  rotation 
inwards,  the  limb  being  brought  down. 
Flex.  Circumduct  inwards.  Rotate  in- 
wards. If  this  do  not  succeed.  Flex.  Cir- 
cumduct inwards.  Rotate  outwards  with 
extension. 

2.  Extension.  The  belt  for  the  pulleys 
is  fixed  to  the  upper  part  of  the  dislo- 
cated thigh,  whilst  the  counter-extending 
jack  towel  is  carried  round  the  pelvis 
and  fixed  to  the  wall,  opposite  the 
uninjured  side,  on  a  level  with  the  body. 
Extension  is  made  directly  outwards, 
and  the  head  brought  into  position  by 
the  surgeon  passing  his  hand  behind 
the  sound  leg,  seizing  the  ankle  and 
drawing  the  injured  limb  backwards, 
and  towards  the  middle  line. 

4.  Pubic  (very  rare). — Here  the  head 
of  the  femur  is  displaced  forwards 
and  upwards  on  to  the  pubic  bone.  The 
ball  of  the  femur  rests  on  the  anterior 
part  of  the  pubes  and  looks  forwards, 
the  trochanter  being  directed  backwards. 
The  head  is  on  the  horizontal  ramus 
of  the  pubes,  just  above  the  thyroid 
foramen,  but  in  rare  cases  it  ascends 
so  high  as  to  be  hooked  into  the 
pelvis.  The  capsular  and  round  liga- 
ments are  ruptured.  The  bone  is 
covered  by  the  iliacus,  psoas,  and  straight 
muscles,  and  is  between  the  femoral 
vessels  and  the  inferior  anterior  iliac 
spine. 

Causes. — The  body  being  suddenly  bent 
backwards  whilst  the  limb  is  fixed  by 
the  muscles,  as  in  making  a  false  step, 
or  from  violence  applied  whilst  the  limb 
is  abducted  to  its  back. 

Symptoms. — 1.  Shortening  (1  inch). 
2.  Thigh  and  leg  flexed,  abducted,  and 
rotated  outwards,  knee  cannot  be  brought 
close  to  its  neighbour;  adduction  and 
rotation  inwards  are  impossible.  3.  The 
foot  points  outwards  at  right  angles 
with,  and  separated  from,  its  fellow. 
4.  Trochanter  is  from  |  to  2|  inches 
nearer  the  symphysis  than  upon  the  othei 
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side,  and  approximated  to  the  anterior 
iliac  spine.  It  is  less  prominent  than 
natviral.  5.  The  hip  is  flattened,  and 
the  gluteal  fold  above  its  proper  level. 

6.  Head  of  the  bone  can  be  felt  on 
rotation  under  the  integuments  of  the 
groin,  external  to  the  femoral  vessels. 

7.  Pain  and  numbness  from  pressure 
on  the  anterior  crural  nerve.  8.  Reten- 
tion of  urine  is  common. 

Treatment. — 1.  By  manipulation.  Un- 
der chloroform  the  limb  must  be  brought 
down,  then  flex  the  thigh  on  the  abdo- 
men, circumduct  inwards,  rotate  inwards; 
in  some  cases  rotation  outwards  is  more 
successful.  2.  Extension.  Patient  lies 
on  his  back,  with  the  legs  wide  apart. 
The  counter-extending  band  passes  over 
the  perineum  and  pubes  of  the  injured 
limb,  and  is  attached  above  the  patient's 
head,  in  a  line  passing  from  the  pelvis 
a  little  to  his  sound  side;  the  pulleys 
are  fixed  on  the  lower  part  of  the 
thigh,  and  extension  is  made  downwards, 
outwards,  and  a  little  backwards,  at  the 
same  time  an  assistant  raises  the  head 
by  a  doubled  towel.  This  dislocation  may 
also  be  reduced  by  an  extension  of  the 
thigh  and  counter-extension  with  the 
heel  in  the  perineum,  the  Hmb  being 
rotated  inwards. 

When  reduction  is  completed,  in  all 
cases  of  hip  dislocation,  the  limb  is  to  be 
fixed  to  its  fellow,  or  put  in  a  long 
splint,  or  the  starch  bandage,  for  three 
weeks.  The  Joint  must  not  be  freely 
used  for  a  month.  In  old  dislocations 
it  is  not  prudent  to  attempt  reduction 
after  two  months  have  elapsed. 

Dislocations  of  the  Patella  are  of  four 
kinds:  1.  Outwards;  2.  Inwards;  3. 
Edgewise ;   4.  Upwards. 

1.  Outwards  may  be  caused  by  muscu- 
lar action  in  knock-kneed  persons,  or  by 
indirect  violence,  as  a  twist  of  the  thigh 
inwards  while  the  leg  is  fixed,  or  by  direct 
violence,  as  a  blow  on  the  outer  margin 
of  the  patella.  In  both  lateral  disloca- 
tions the  synovial  capsule  is  ruptured  and 
some  fibres  of  the  ligamentum  patellae 
and  the  capsule  torn. 

Symptoms. — 1,  Flattening  of  the  knee 
and  increase  in  breadth.  2.  Protuber- 
ance on  the  outer  condyle  formed  by  the 
patella  with  its  inner  edge  forwards.  3. 
Loss  of  power  of  flexion.  4.  Notch  be- 
tween the  condyles  is  visible  under  the 
skin.  5.  Severe  pain  on  attempting 
to  move  the  joint.    6.  The  joint  is  fijsed 


and  slightly  bent.  The  dislocation  may 
be  incomplete. 

2.  Inward8{veTy  rare). — The  symptoms 
are  similar  to  the  external  displacement, 
the  bone  being  to  the  inner  side  of  the 
internal  condyle. 

Treatment. — Place  the  patient  on  hLs 
back,  flex  the  thigh  on  the  abdomen,  and 
raise  the  leg  to  relax  the  mu.scles — this 
can  be  done  by  placing  the  foot  on  the 
surgeon's  shoulder — then  press  down  the 
raised  edge  of  the  patella  and  the  muscles 
will  replace  it.  In  difficult  cases  violent 
flexion  may  succeed.  A  back  sphnt  must 
be  applied,  and  any  synovitis  treated,  and 
afterwards  a  knee-cap  worn. 

3.  Edgewise,  vertical,  or  axial. — In  this 
dislocation  the  patella  rotates  a  quarter 
of  a  circle  and  becomes  vertical  in  posi- 
tion, one  edge  being  placed  between  the 
condyles  and  the  other  just  under  the 
skin.  Sometimes  the  position  of  the  pa- 
tella is  quite  reversed,  the  anterior  surface 
facing  the  condyles,  and  the  posterior 
surface  looking  forwards. 

Causes. — Violence  apphed  to  the  edge 
of  the  patella,  the  limb  being  semiflexed, 
or  excessive  muscular  action.  Hamilton 
points  out  that  an  incomplete  lateral 
may  be  converted  into  a  vertical  if  the 
bone  hitches  on  one  margin,  and  the 
extensor  muscle  contracts  suddenly,  rais- 
ing the  other  margin. 

Symptoms. — 1.  One  edge  of  the  patella, 
usually  the  outer,  forms  a  well-marked 
projection  at  the  centre  of  the  knee.  2. 
There  is  a  depression  on  either  side  of  this 
projection.  3.  Limb  is  immovably  ex- 
tended or  slightly  flexed.  4.  Extensor 
muscles  are  much  stretched. 

Treatment. — Give  chloroform  and  forc- 
ibly flex  the  limb,  slightly  rotating  the 
tibia.  Reduction  is  often  extremely  diffi- 
cult, owing  to  the  edge  of  the  bone  being 
firmly  interlocked  in  the  intercondyloid 
space  or  in  the  rent  in  the  capsule ;  in 
such  cases,  under  strict  aseptic  precau- 
tions, an  incision  may  be  made  into  the 
joint  and  the  bone  replaced  by  a  lever. 

4.  Upwards  occurs  when  the  ligamen- 
tum patellae  is  ruptured  and  is  treated  as 
a  fractured  patella.  After  reduction  all 
dislocations  about  the  knee-joint  must 
be  treated  by  rest,  straight  splints,  and 
evaporating  lotions  for  three  weeks,  and 
afterwards  a  knee-cajj  worn. 

Dislocations  of  the  Knee  are  either : 
1.  Outwards;  2.  Inwards;  3.  Backwards  ; 
4.  Forwards ;  5.  By  rotation  outwards. 
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Besides  these,  subluxation  of  the  semi- 
huiar  cartilages  sometimes  takes  place. 

Games  may  be  from  indirect  violence, 
as  a  twist  of  the  tibia  on  the  femur  when 
the  foot  is  fixed,  in  falling  from  a  height, 
etc. ;  or  from  direct  violence,  as  a  blow. 
1.  Outwards  and  inwards  are,  as  a 
general  rule,  partial.  The  inner  part  of 
the  tibia  resting  on  the  external  con- 
dyle in  the  one  case,  and  the  outer  on 
the  internal  condyle  in  the  other. 

Symptoms. — 1.  Deformity  of  the  joint, 
which  is  much  increased  in  width.  2. 
Knee  flexed  and  rotated.  3.  Hollow  in 
the  centre  of  the  joint,  from  the  patella 
being  pushed  to  one  side  or  the  other.  4. 
Extensor  muscles  are  relaxed.  5.  Limb 
is  not  shoi'tened. 

Dislocation  outwards  may  be  con- 
founded with  oblique  fracture  of  the 
outer  tuberosities  of  the  tibia  and  frac- 
ture of  the  fibula.  Dislocation  inwards 
is  liable  to  be  associated  with  injury  to 
the  internal  saphenous  vein.  Much 
injm-y  of  the  soft  parts  and  ligaments 
usually  attends  these  displacements. 

Treatment. — Flex  the  thigh  on  the  ab- 
domen, straighten  the  leg,  and  rotate  the 
limb. 

2.  Backwards  may  be  complete  or  par- 
tial. The  posterior  and  crucial  ligaments 
of  the  joint  are  torn,  and  the  heads  of  the 
gastrocnemius,  popliteus,  and  quadriceps 
muscles,  together  with  the  popliteal  ves- 
sels and  nerves,  are  stretched. 

Symptoms. — 1.  Shortening  (1|  to  3 
inches).  2.  Knee  extended,  occasionally 
flexed.  3.  The  condyles  of  the  femur 
project  in  front.  4.  Projection  in  the 
ham  of  the  head  of  the  tibia.  5.  Marked 
depression  on  each  side  of  the  patella,  its 
Ugament  being  drawn  tightly  under  the 
articular  surface  of  the  condyles,  and  the 
fibrous  covering  of  the  joint  derived  from 
the  vasti  torn. 

3.  Forwards  is  more  common  than  the 
backward,  may  be  either  complete  or  in- 
complete. It  is  occasioned  by  falls  on  the 
foot  whilst  the  knee  is  bent,  or  direct  vio- 
lence on  the  lower  and  front  part  of  the 
femur.  The  ligaments  are  extensively 
ruptured,  and  the  popliteal  vessels  much 
compressed,  or  even  lacerated.  The  pop- 
liteus muscle  is  always  torn,  and  often 
the  biceps  and  gastrocnemius. 

Symptoms. — 1,  Projection  of  the  lower 
end  of  the  femur  in  the  pophteal  space, 
which  by  pressure  on  the  nerves  and  ves- 
sels occasions  great  pain  and  loss  of 


pulsation  at  the  ankle;  in  some  cases 
gangrene  results.  2.  The  head  of  the 
tibia  moves  upwards  and  forwards,  rest- 
ing on  the  front  of  the  condyles.  3.  Hol- 
low above  the  upper  border  of  the  tibia, 
in  which  the  patella  usually  is  placed. 
4.  Shortening  (1^  to  2  inches).  5.  Re- 
laxation of  extensor  muscles  of  knee.  6. 
Rotation  of  the  leg. 

Treatment  of  antero-posterior  displace- 
ments consists  in  an  assistant  bending 
the  thigh  and  keeping  it  in  a  semiflexed 
position  by  means  of  a  jack  towel  placed 
round  the  ham,  whilst  extension  is  ob- 
tained by  means  of  another  towel  round 
the  ankle;  a  little  manipulation  will  efiect 
reduction. 

4.  Dislocation  by  rotation  outwards  is 
very  rare.  The  inner  surface  of  the  leg 
is  directed  forwards  and  the  fibula 
backwards.  The  tuberosities  of  the  tibitx 
are  placed  anteio-posteriorly,  and  the 
patella  projects  on  the  outer  side. 

Treatment. — Extension  and  rotation  of 
the  leg  inwards. 

Subluxation  of  the  Semilwnar  Cartil- 
ages is  due  to  rupture  of  the  coronary 
hgament.  It  is  occasioned  by  sudden 
and  forcible  twists  of  the  joint,  as  from 
tripping  against  a  stone  in  wa,lking  and 
the  like,  or  accidental  internal  or  external 
rotation  of  the  leg.  The  internal  car- 
tilage is  most  generally  displaced.  The 
displacement  may  be  slight  (most  com- 
mon) or  severe,  sudden  or  gradual. 
The  anterior  attachments  are  most 
frequently  displaced,  but  the  cartilage 
may  also  be  moved  outwards  or  inwards. 

Symptoms. — 1.  Severe  and  sickening 
pain,  from  compression  of  the  synovial 
membrane  and  stretching  of  the  liga- 
ments. 2.  Knee  semiflexed  a,nd  inca,pable 
of  being  extended.  3.  Swelling  of  the 
joint.  4.  Loss  of  power,  and  inability 
to  stand. 

Treatment. — Give  an  anaesthetic,  flex 
the  limb  extremely,  then  suddenly  extend 
and  rotate ;  a  distinct  snap  is  often  heard 
as  the  cartilage  returns  to  its  place. 
Evaporating  lotion,  etc.,  to  knee,  and 
the  application  of  a  knee-cap  are  neces- 
sary. If  the  condition  is  frequently 
repeated  and  interferes  with  the  comfort 
of  the  patient,  Annandale  advises  the  fol- 
lowing operation.  "An  incision  is  made 
along  the  upper  border  of  the  tibia,  on 
the  side  corresponding  to  the  cartUage 
displaced,  and  it  should  extend  from  the 
border  of  the  ligamentum  patellse  out- 
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wards  or  inwards,  according  to  the 
cartilage  affected,  for  a  distance  of  about 
three  inches.  The  tissues  having  been 
divided,  and  the  synovial  membrane  ex- 
posed, all  vessels  should  be  secured  before 
the  joint  is  opened.  This  having  been 
done,  the  synovial  membrane  is  excised 
in  the  same  dii'ection  as  the  external 
wound,  and  the  parts  examined.  A 
blunt  hook  is  then  inserted,  and  hooked 
I'oimd  the  anterior  margin  of  the  dis- 
placed cartilage,  which  is  in  this  way 
brought  into  its  proper  position,  and  held 
there  while  two  or  three  interrupted 
catgut  sutures  are  passed  through  it  and 
the  periosteum  and  fascia  over  the  edge 
of  the  tibia.  In  this  way  the  cartilage 
is  firmly  secured  in  its  proper  place. 
The  edges  of  the  external  wound  are  then 
brought  together  by  sutures,  and  the 
dressing  and  a  splint  applied." 

Head  of  the  Fibula  is  occasionally 
dislocated  forwards  or  backwards,  as  the 
result  of  direct  violence.  This  accident 
is  easily  recognised  by  the  projecting 
head  of  the  b®ne. 

Treatment. — Flex  the  knee  and  press 
the  bone  back  into  its  proper  position, 
then  apply  a  starch  bandage.  Some 
permanent  deformity  usually  remains. 

Complications;  which  may  follow  dis- 
locations of  the  knee,  are  compression 
and  laceration  of  the  popliteal  vessels, 
giving  rise  to  traumatic  aneurism  or 
gangrene.  Acute  traumatic  arthritis. 
CompountJ  dislocations  as  a  rule  demand 
excision  or  amputation. 

Dislocations  of  the  Anlcle. — The  astrag- 
alus being  displaced  from  the  tibia  and 
fibula,  but  carrying  with  it  in  its  normal 
relation  the  rest  of  the  foot.  These  dis- 
placements are  usually  accompanied  by 
fracture,  and  are  the  result  of  twists  of  the 
foot.  As  a  rule,  these  luxations  are 
partial,  if  complete  they  are  often  com- 
pound. The  displacement  may  occur  in 
five  directions  :  1.  Outwards  ;  2.  Inwards; 
3.  Backwards;,  4.  Forwards;  5.  Upwards. 

1.  Outwards  (mest  common)  is  ac- 
companied by  fracture  of  the  internal 
malleolus,  or  rupture  of  the  deltoid 
ligament,  and  fracture  of  the  fibula  about 
two  inches  from  its  lower  end  (Pott's 
fracture). 

Syviptoms. — 1.  The  sole  of  the  foot 
looks  upwards  and  outwards.  2.  Depres- 
sion above  the  external  malleolus  at  the 
seat  of  the  fractured  fibula.  3.  Inner 
malleolus  forms  a  projection  under  the 


skin,  4.  Inner  side  of  the  foot  touches 
the  ground,  and  the  outer  is  raised  oft' 
it.  5.  Blood  extravasjition  and  effusion 
into  the  joint  rapidly  follow.  When  the 
dislocation  is  complete  the  trochlear  sur- 
face of  the  astragalus  occupies  a  position 
completely  to  the  outer  side  of  the  tibia, 
and  is  drawn  upwards.  The  fibula  is 
also  fractured  (Dupuytren's  fracture). 
The  symptoms  are  :  1.  The  limb  is  short- 
ened ;  2.  Foot  rotated  outwards ;  3. 
External  malleolus  unduly  prominent  and 
above  its  normal  position ;  4.  Internal 
malleolus  projects  unusually,  and  is  below 
its  proper  situation ;  5.  Increased  breadth 
of  the  ankle. 

2.  Inwards  (rare)  is  accompanied  by 
splintering  of  the  tibia  obliquely,  the 
inner  malleolus  being  torn  off",  and  the 
peroneo-tarsal  ligament  ruptured.  In 
some  cases,  fracture  of  the  astragalus  or 
fibula  is  conjoined. 

SymjJtoms. — 1.  The'  sole  of  the  foot 
looks  upwards  and  inwards.  2.  Projec- 
tion of  the  external  malleolus.  3.  Outer 
side  of  the  foot  touches  the  groimd,  and 
the  inner  side  is  raised. 

3.  Backwards  is  associated  with  the 
fracture  of  the  fibula,  and  rupture  of  the 
internal  lateral  ligament,  whilst  the  tibia 
rests  on  the  scaphoid  and  cuneiform 
bones. 

Symptoms. — 1.  Shortening  of  the  dor- 
sum of  the  foot.  2.  Projection  and  eleva- 
tion of  the  heel.  3.  Toes  point  downwards 
from  contraction  of  the  calf  muscles.  4. 
Tendo  Achillis  very  prominent.  5.  Artic- 
ular surface  of  the  astragalus  can  be 
felt  at  the  back  part  of  the  inner  ankle. 
6.  Lower  end  of  the  tibia  forms  a  marked 
prominence  upon  the  instep. 

4.  Forwards  is  very  rare.  The  tibia 
rests  on  the  posterior  part  of  the  os  calcis. 

Symptoms. — 1.  Dorsum  of  the  foot  is 
lengthened.  2.  The  malleoU  are  nearer 
the  heel  than  natm-al.  3.  The  astraga- 
lus forms  a  projection  in  front  of  the 
tibia.  4.  Normal  depressions  at  the  side 
of  the  tendo  Achillis  are  effaced. 

5.  Upwards  (exceedingly  uncommon), 
occurs  from  falls  from  a  height  on  the  sole 
of  the  foot.  The  tibia  and  fibula  ai-e  forced 
apart  and  the  astragalus  pressed  up  be- 
tween them. 

The  symptoms  are  :  1.  Great  widen- 
ing of  the  ankle  joint ;  2.  The  malleoli 
are  unduly  prominent  and  near  to  the 
sole  ;  3.  Absence  of  motion  in  the  ankle 
joint. 
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Ti'catnunt  for  dislocations  of  the  ankle 
is  as  follows.  Give  an  anfesthetic,  extend 
the  foot  (placed  midway  between  flexion 
and  extension  at  the  ankle)  on  the  leg, 
with  the  knee  bent  to  a  right  angle  with 
the  thigh ;  a  little  traction  will  effect  re- 
duction. In  difficult  cases  divide  the 
tendo  Achilhs  subcutaneously.  Lateral 
splints  should  be  afterwards  applied. 

Compound  Dislocations  are  treated  by 
amputation  if  the  posterior  tibial  artery 
be  injured,  or  the  soft  parts  much  con- 
tused and  disorganised,  and  especially  in 
the  case  of  a  patient  above  middle  age. 
If  the  surrounding  circumstances  be  fa- 
vourable and  the  extent  of  injury  small, 
the  hmb  should  be  placed  on  a  Mclntyre's 
splint  and  the  wound  treated  aseptically, 
or  excision  may  be  performed. 

Subastragaloid  Dislocations  of  the  Foot, 
at  the  Galcaneo-  and  Scapho-Astragaloid 
Joints,  whilst  the  astragalus  maintains  its 
relations  to  the  tibia  and  fibula  may  be 
either:  \.  Backwards;  2.  Forwards;  3. 
Outwards ;  4.  Inwards.  These  disloca- 
tions occur  from  falls  upon  or  twists  of 
the  foot,  and  are  usually  incomplete. 

L  Backwards  (very  rare).  Symptoms. 
— 1.  The  foot  is  somewhat  extended  upon, 
and  shortened  in  front  of  the  leg.  2.  The 
heel  is  lengthened.  3.  The  head  of  the 
astragalus  forms  a  prominence  on  the 
dorsum,  on  the  inner  side  of  the  foot, 
resting  on  the  scaphoid. 

2.  Forwards  (rare).  Symptoms. — 1. 
Foot  is  flexed  on  the  leg.  2.  Projection  of 
the  heel  has  disappeared.  3.  Anterior 
part  of  the  foot  lengthened.  4.  The  ex- 
tremities of  the  bones  of  the  leg,  with 
the  astragalus,  are  directed  to  the  poste- 
rior part  of  the  calcaneum. 

3.  Lateral  Dislocations  are  generally 
incomplete  and  frequently  compound. 
In  dislocation,  outwards,  the  symptoms 
are  :  1.  Abduction  and  e version  of  the 
foot,  the  outer  border  being  raised,  and 
the  inner  resting  on  the  ground ;  2.  The 
outer  malleolus  is  buried  in  the  fossa, 
caused  by  e version  of  the  foot ;  3.  The 
inner  malleolus  and  the  head  of  the  astra- 
galus project  greatly  inwards;  4.  The 
inner  malleolus  is  nearer  than  usual  the 
sole  of  the  foot.  In  dislocation,  inwards, 
the  symptoms  are  :  1.  Foot  is  inverted 
and  the  inner  border  raised,  its  outer 
resting  on  the  ground ;  2.  Head  of  astra- 
galus and  outer  malleolus  project  beyond 
the  outer  border  of  the  foot ;  3.  A  deep 
depression  Ls  present  below  the  promi- 


nence ;  4.  The  inner  border  of  the 
calcaneum  projects  on  the  inner  side  of 
the  foot,  concealing  the  inner  malleolus ; 
5.  The  scaphoid  is  nearer  the  os  calcis  than 
natural ;  6.  Inner  border  of  the  foot  is 
shortened  and  concave,  outer  lengthened 
and  convex. 

Treatment. — When  partial,  by  relaxing 
the  muscles  of  the  calf  the  foot  is  easily 
replaced;  when  complete,  reduction  is 
very  difficult,  and  subcutaneous  section 
of  tendo  Achillis  and  tibials  should  be 
tried,  and  if  this  be  not  successful,  splints 
should  be  applied  and  evaporating  lotions, 
then  if  the  skin  slough,  the  astragalus 
can  be  partially  or  completely  excised. 
If  compound,  reduction  should  be  attempt- 
ed and  the  wound  closed,  but  should  this 
not  be  possible,  the  astragalus  should  be  at 
once  excised.  If  amputation  be  necessary, 
Syme's  or  Pirogofi"s  operations  are  the 
best. 

Dislocations  of  the  Astragalus  alone. — • 
The  astragalus  being  separated  from  all 
its  articulating  surfaces  :  these  being  in 
fact  quadruple  dislocations.  There  are 
four  kinds  :  1.  Forwards  ;  2.  Backwards  ; 
3.  Inwards ;  4.  Outwards. 

1 .  Forwards. — The  symptoms  are  simi- 
lar to  the  preceding  dislocation,  but  the 
astragalus  is  no  longer  in  apposition  with 
the  tibia  and  fibula.  The  tibia  rests  on 
the  OS  calcis,  and  the  movements  of  the 
ankle  joint  are  lost. 

Symptoms. — Unusual  prominence  in 
front  of  the  ankle,  formed  by  the  as- 
tragalus ;  the  rounded  head  in  front  and 
the  trochlear  surface  behind  this,  are 
easily  made  out. 

Backwards. — The  symptoms  are  :  1, 
The  astragalus  forms  a  hard  swelling  un» 
der  the  tendo  Achillis ;  2.  Malleoli  are 
nearer  the  sole  of  the  foot ;  3.  Move- 
ments of  the  ankle  lost ;  4.  Extreme 
flexion  of  the  great  toe;  5.  No  eversion, 
inversion,  or  alteration  in  the  length  of 
the  tarsus. 

Lateral  Dislocations  are  never  complete 
unless  associated  with  fracture  or  com- 
pound, but  forward  or  backward  displace- 
ments may  be  conjoined  with  more  or 
less  lateral.  In  addition  to  displacement, 
the  astragalus  may  be  rotated  on  a  ver- 
tical axis  (version),  or  an  antero- posterior 
one  (torsion). 

Treatment. — Tendo  Achillis  and  tibial 
tendons  must  be  divided  subcutaneously. 
The  patient  being  anresthetised,  extension 
and  counter-extension  are  made,  and  the 
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bone  pressed  into  its  place.  If  reduction 
cannot  be  effected,  the  bone  shonld  be 
left,  and  if  thought  advisable,  or  if  the 
skin  slough,  can  be  excised  subsequently. 
Should  the  dislocation  be  compound,  at 
once  excise  the  astragalus  -without  at- 
tempting reduction.  The  other  tarsal 
bones   are   rarely   displaced,   but  the 


scaphoid,!  cuboid,  and  cuneiform  bones 
have  been  met  with  dislocated. 

Dislocation  of  the  metatarsal  and 
phalanges  rarely  occur  without  such  an 
amount  of  injury  to  the  foot  as  renders 
amputation  necessary.  These  are  treat- 
ed as  the  same  dislocations  in  the 
hand. 


CHAPTER  XV. 

DISEASES    OF  JOINTS. 

Synovitis  —  Suppurative  Arthritis — Arthritis  Deformans — Chronic  Strumous 
Arthritis  —  Goxalgia  —  Sacro-iliac  Disease  —  Ankylosis  —  Arthropathies— 
Moveable  Bodies  in  Joints — Neuromimesis. 


Synovitis  or  Inflammation  of  the  syno- 
vial membrane  may  be  acute,  subacute, 
or  chronic. 

Acute  Synovitis. — Causes.  1.  The  syno- 
vitis may  be  simple,  arising  from  injury 
(as  a  wound,  blow,  wrench,  sprain,  or 
over-fatigue),  or  occurring  from  expo- 
sure. 2.  Due  to  constitutional  taint, 
syphilis,  rheumatism  or  gout.  3.  Erom 
absorption  of  morbid  poisons,  as  in  child- 
birth, pregnancy,  gonorrhoea,  mens-trual 
disturbancs,  exanthemata,  dysentery,  etc. 
Most  acute  joint  diseases  commence  as  a 
synovitis. 

Pathology.  —  The  commencement  is 
characterised  by  hypersemia  of  the  sub- 
synovial  tissue,  exudation  of  liquor  san- 
guinis, emigration  of  leucocytes  and 
increased  proliferation  and  activity  of 
the  endothelial  cells,  which  enlarge  and 
.become  more  granular.  As  a  consequence 
of  these  changes  the  membrane  is  de- 
prived of  its  satiny  polish  and  becomes 
opaque,  roughened,  and  vascular.  The 
synovia  is  increased  in  quantity,  assumes 
a  turbid  appearance,  and  contains  shreds 
of  fibrinous  material  ajid  large  quantities 
of  leucocytes  and  oil  globules,  and  there 
is  often  extravasation  of  blood  into  the 
joint  cavity,  especially  in  traumatic  cases. 
If  the  disease  be  arrested  these  products 
are  gradually  absoi-bed ;  should  this  result 
not  occur,  pus  is  formed,  and  the  other 
structures  of  the  joint  affected  {vide  Sup- 
purative Arthritis).  When  due  to  absorp- 
tion of  morbid  poisons  the  disease  is 
nearly  always  multiple  and  affects  the 
joints  in  the  following  order :  knee,  elbow, 
wrist,  ankle,  shoulder,  sterno-clavicular, 
and  hip.  It  is  always  well  when  a  single 


joint  is  affected  in  a  male  to  ascertain 
the  presence  or  absence  of  a  urethral 
discharge. 

Symptoms. — 1.  Pain  worse  at  night, 
and  on  pressure  or  movement.  2.  Heat 
which,  if  the  joint  be  superficial,  can  be 
felt  by  the  hand.  3.  SweUing,  consider- 
able, and  confined  to  the  joint,  which  is 
much  distended,  causing  bulging  at  the 
sides  of  the  tendons  surrounding  the 
articulation  and  Umited  by  the  synovial 
reflexions.  There  may  also  be  efiusion  of 
flviid  into  the  peri-articular  tissues,  which 
will  obscure  the  intra-articular  disten- 
sion. The  pei'i-articular  swelling  is 
shapeless,  and  does  not  fluctuate,  but 
pits  on  pressure.  4.  Fluctuation.  5. 
Inflammatory  fever.  6.  Skm  is  usually 
unaffected,  but  may  have  a  slight  blush. 
7.  The  joint  is  fixed  and  flexed  from 
irritation  of  the  articular  nerves,  causing 
reflexly  contraction  of  the  muscles  round 
the  joint,  but  the  flexors  being  the 
stronger,  the  joint  is  bent. 

Terminations. — When  simple,  resolu- 
tion usually  takes  place.  In  other  cases, 
especially  those  of  rheumatic  origin,  tlie 
struct lu-es  become  thickened,  fibrous  bands 
forming  within  the  joint,  the  motions  of 
which  are  imperfect.  If  occasioned  by  a 
penetrating  wound,  or  due  to  the  absorp- 
tion of  morbid  poisons,  it  is  apt  to  pass 
on  to  suppuration  {vide  Suppurative  Ai'- 
thritis).  Gross  writes :  "A  joint  that  has 
once  been  inflamed  from  any  cause  what- 
ever remains  long  weak  and  predisposed 
to  disease,  the  most  trivial  circumstance 
tenchng  to  induce  relap.se  and  to  i-ea waken 
the  symptoms  in  all  their  primitive  seve- 
rity. A  frequent  repetition  of  the  morbid 
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action  must  necessarily,  by  degrees,  lead 
to  disorganisation  of  the  component 
structures  of  a  joint,  and  to  more  or  less 
extensive  adhesions  between  the  conti- 
guous surfaces,  eventually  followed  by 
complete  loss  of  function." 

Treatment. — If  the  lower  limb  be  at- 
tacked, keep  it  raised,  and  apply  cold 
assiduously  by  means  of  a  Leiter's  tube 
or  ice  bag,  a  back  splint  being  fixed  to 
the  joint,  and  if  this  be  flexed,  weight 
extension.  Cold  must  not  be  applied  in 
rheumatic  subjects.  If  these  measures 
fail  in  arresting  the  disease,  and  local 
heat  with  pjrrexia  be  present,  leeches  or 
cupping,  as  far  as  the  patient's  strength 
will  admit,  followed  by  hot  fomentations, 
and  belladonna  and  glycerine  smeared 
over  the  joint. 

General  Treatment. — Alow  diet;  salines 
with  aconite  and  antimony,  and  calomel 
with  opium.  In  the  early  stages  elastic 
compression  by  means  of  a  fine  india- 
rubber  bandage  is  useful.  If  the  joint 
be  much  distended  with  fluid,  this  is  to 
be  drawn  off  by  means  of  the  aspirator, 
or,  as  recommended  by  Barwell,  an  elastic 
bandage  is  placed  with  some  tightness 
round  the  joint,  leaving  clear  the  spot 
to  be  punctured.  A  tubular  needle  with 
an  incUa-rubber  tube,  two  or  three  feet 
in  length  and  one-eighth  of  an  inch  in 
lumen  attached  to  its  neck,  is  used  to 
puncture  the  joint.  The  tube  is  filled 
with  a  3  per  cent,  solution  of  carbolic 
acid,  and  an  assistant  holds  the  end  a 
foot  or  so  above  the  joint,  the  needle  is 
then  thrust  into  the  joint,  and  the  tube 
at  once  lowered  till  it  hangs  perpendicu- 
larly downwards,  except  the  last  two  or 
three  inches,  which  should  curve  upwards. 
Fluid  at  once  begins  to  flow.  If  flocculi 
block  the  needle,  the  synovial  membrane 
shovTld  be  divided  subcutaneously  with  a 
tenotome.  When  of  rheumatic  origin, 
salicylic  acid,  colchicum  and  salines,  with 
Dover's  powder  and  warm  fomentations 
and  leeches.  Nitrate  of  potash  5j— ij  in 
Oj — jss  of  water  as  a  di-ink.  Iodide  of 
potassium  is  often  serviceable.  If  syphi- 
litic, calomel  and  opium  with  blisters  to 
the  joint.  When  occasioned  by  the 
absorption  of  morbid  poisons,  Barwell 
advises  large  doses  of  quinine,  followed 
by  sodse  sulpho-carbolatis  9j  with  water 
Bj.  Stiflfness  remaining  after  acute 
attacks  is  best  treated  by  rubbing  and 
passive  motion.  Afterwards,  active  mo- 
tion.    If  necessary  the   limb  may  be 


straightened  and  moved  whilst  the  patient 
is  anassthetised. 

Subacute  and  Chronic  Synovitis  may 
be  the  result  of  the  acute  form,  or  the 
disease  may  be  subacute  from  the  first. 

The  symptoms  are  similar  to  those  of 
acute  synovitis,  but  much  less  marked. 
The  weakness  of  the  joint  and  the  swell- 
ing are,  however,  considerable  from 
effusion  of  serous  fluid,  loosening  the 
hgaments  and  constituting  in  some  cases 
hydrarthrosis,  hydrops  articuli,  or 
dropsy  of  the  joint.  This  is  most  com- 
mon in  young  men,  and  in  the  knee  joint ; 
as  a  rare  event  it  may  occur  in  the 
shoulder,  hip,  and  elbow.  The  synovial 
membrane  is  slightly  swollen  and  oedema- 
tous,  and  in  bad  cases  may  be  thickened 
from  fibroid  induration.  In  the  knee 
the  capsule  filled  with  fluid  bulges  for- 
ward in  the  direction  of  the  least  resist- 
ance, that  is  above  and  at  each  side  of 
the  patella ;  in  addition,  this  bone  is  felt 
to  float,  and  by  a  slight  tap  can  be  made 
to  strike  the  condyles  of  the  femur  whilst 
the  hmb  is  extended  and  elevated.  With 
the  knee  flexed  it  is  possible  to  move  the 
knee-cap  from  side  to  side,  which  cannot 
be  done  in  a  healthy  joint.  The  tibia  is 
also  capable  of  being  moved  laterally  on 
the  femur.  Creaking  can  be  sometimes 
felt  on  placing  the  hand  on  the  joint  and 
moving  it,  due  to  deposit  in  the  articula- 
tion. The  fluid  is  chiefly  composed  of 
serum,  and  is  in  many  cases  albuminous ; 
it  however  remains  clear,  and  does  not 
contain  many  flakes  or  exudation  cells. 
Barwell  points  out  the  important  fact 
that  occasionally  in  connexion  with  joints 
thus  diseased,  cysts  are  formed  in  the 
immediate  neighbourhood ;  they  are  most 
commonly  found  in  the  popliteal  space  or 
the  upper  and  inner  part  of  the  calf, 
and  are  due  to  protrusion  of  the  synovial 
membrane  through  one  of  the  apertures 
in  the  posterior  ligament.  As  the  cyst 
communicates  with  the  knee-joint,  if 
mistaken  for  an  abscess  the  result  would 
be  very  serious. 

Terminations. — As  a  rule  the  prognosis 
is  favoui'able,  but  relapses  are  common, 
and  very  rarely,  where  there  is  a  strumous 
diathesis,  the  synovial  membrane  under- 
goes pulpy  or  gelatinous  degeneration, 
ending  in  suppuration  with  its  attendant 
sequelae. 

Treatment. — Rest,  by  means  of  splints, 
and  the  recumbent  position  as  long  as 
there  are  heat  and  pain  in  the  joint. 


108      INJURIES  AND  DISEASES  OP  BONES  AND  JOINTS. 


Small  blisters  frequently  repeated.  Iodine 
ointment,  oleate  of  mercury,  and  mor- 
phia. Painting  joint  with  strong  iodine 
liniment  or  strong  nitrate  of  silver  solu- 
tion. Pi'essure  with  an  elastic  bandage. 
Subsequently  soap  or  camphor  liniments, 
with  free  shampooing  and  the  continuous 
electric  current,  together  with  warm 
douches,  and  finally  the  joint  should  be 
firmly  strapped. 

General  'Treatment  consists  in  improving 
the  health  in  every  way.  If  the  urine 
be  acid,  bicai'bonate  of  potassium  and 
nitrate  of  potassium  and  ammonium, 
followed  by  vin.  colchicii  and  iodide  of 
potassium,  and  sulphur  baths.  If  the 
urine  be  alkaline,  quinine,  iron,  salicylic 
acid,  and  good  food.  Cod-liver  oil  is  often 
advantageous.  In  hydrarthrosis,  iodine, 
ung.  hydrarg.  or  oleate  of  mercury,  with 
the  preceding  measures.  Aspiration  of 
the  joint  accompanied  by  pressure  with 
an  elastic  bandage.  Should  this  not 
succeed,  a  solution  of  tincture  of  iodine 
in  water  (5j — ij  to  3j),  or  a  one  per  cent, 
solution  of  carbolic  acid,  is  to  be  injected 
into  the  joint  and  kept  in  from  three  to 
five  minutes  in  order  to  produce  a  certain 
amount  of  inflammation ;  this  is  to  be 
followed  by  pressure  and  cold  douches. 
This  failing,  make  a  free  incision  into  the 
joint  with  strict  aseptic  precautions,  then 
drainage  tubes  are  to  be  inserted,  and 
the  joint  washed  out  every  other  day 
with  some  antiseptic  through  these.  The 
general  measures  if  there  be  a  rheumatic 
tendency  are  iodide  of  potassium,  J ames' 
powder,  pulv.  ipecac,  co.,  or  guiacum. 

Suppurative  Arthritis,  or  inflammation 
of  the  tissues  of  a  joint,  leading  to  the 
formation  of  pus,  may  be  either  acute  or 
chronic,  and  commence  either  in  the 
synovial  membrane  and  capsule  or  in  the 
bones,  but  spreading,  however  it  origi- 
nates, to  the  other  structures  of  the 
articvilation. 

Causes. — Necrosis  or  caries  of  the 
articular  ends  of  a  bone ;  wounds,  or  in- 
juries; septic  synovitis,  or  synovitis  due 
to  infection  with  septic  matter,  as  in 
pysemia,  the  puerperal  state,  after  the 
acute  exanthemata,  gonorrhcea,dysenter}'-, 
etc. 

Symptoms. — 1.  Pain,  preceded  or  ac- 
companied by  rigors ;  the  pain  is  of  a 
very  severe  kind,  the  patient  crying  out 
at  the  slightest  attempt  to  move  the 
limb,  usually  worse  at  night,  and  referred 
to  one  spot.    2.  Heat,  associated  with 


redness,  usually  in  patches.  3.  Swelling, 
general,  involving  the  whole  articulatioi 
and  surrounding  soft  parts,  the  place 
feeling  soft,  doughy,  and  ojdematous  on 
palpation,  but  not  distinctly  fluctuat- 
ing at  first,  though  as  the  disease  pro- 
gresses the  joint  becomes  filled  with  pus, 
which  may  make  its  way  outside  the 
articulation  and  burrow  among  the  in- 
termuscular planes.  4.  Position.  The 
joint  is  semiflexed  and  the  muscles  con- 
tracted ;  there  is  a  great  tendency  to 
displacement  of  the  ai'ticular  ends  of  the 
bones.  5.  Superficial  redness  over  the 
absorbents.  6.  Starting  pains  when  the 
patient  is  falling  to  sleep,  from  pressure 
on  the  inflamed  bony  surfaces  when  the 
muscles  are  relaxed.  These  always  in- 
form the  surgeon  that  the  bone  is  afiected. 
7.  Inflammatory  fever.  In  addition  to 
these,  further  symptoms  are  produced  as. 
the  disease  progresses,  namely  those  due 
to  the  occurrence  of  suppuration  within 
the  joint,  grating  on  movement  owing  to 
the  destruction  of  portions  of  the  articu* 
lar  cartilages,  allowing  the  bare  bony 
surfaces  to  come  in  contact,  whilst  the 
ligaments  are  loosened  or  destroyed,  and 
the  bones  often  displaced.  When  sup- 
puration is  once  established  the  fever 
assumes  the  hectic  type. 

Pathology. — In  whatever  way  it  orig- 
inates, whether  as  the  sequel  of  a  synov- 
itis, or  the  result  of  disease  of  the 
contiguous  bone,  the  synovial  membrane 
is  red,  swollen,  and  pulpy,  its  vessels 
dilated,  with  here  and  there  thrombo.sis, 
and  the  membrane  loses  its  poHsh.  The 
cartilage  follows  the  synovial  membrane 
in  the  process  of  inflammation,  and  is 
soft,  pulpy,  opaque,  and  thickened,  ea.sily 
strippingoS"  the  bone.  The  cells  multiply, 
the  secondary  capsules  are  dissolved,  and 
the  primary  ones  occupied  by  granulation 
tissue.  Lymph  is  eftused  at  the  circum- 
ference of  the  joint,  and  the  ligaments 
break  down,  softening,  and  becoming 
pulpy.  The  interior  of  the  joint  is  full 
of  pus  containing  flakes.  The  capsule 
and  svu'rounding  tissues  are  thickened, 
infiltrated  with  pus,  or  covered  with 
lymph.  The  bone  is  vascular  and  soft. 
The  changes  in  the  synovial  membrane 
and  bone  are  simply  those  due  to  inflam- 
mation, and  have  been  already  considered 
[vide  Synovitis  and  Ostitis),  and  it  is  only 
necessary  now  to  briefly  allude  to  the 
phenomena  presented  by  the  cartilage. 
As  an  initiatory  step,  the  vessels  adjacent 
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in  the  bone  or  synovial  membrane 
undergo  the  usual  vascular  changes  inci- 
dental to  inflammation.  The  encapsuled 
cells  of  the  cartilage  increase  in  size, 
become  more  granular,  and  their  nuclei 
more  prominent.  Multiplication  of  the 
cells  by  simple  division  then  takes  place, 
•the  new  cells  closely  resembling  pus  cor- 
puscles. The  intercellular  substance 
softens  and  disintegrates  into  granular 
matter.  By  the  I'uptxu-e  of  the  capsules, 
the  cells  and  granular  matter  escape  from 
the  surface  of  the  cartilage,  leaving  pits 
or  depressions  (acute  ulceration).  If  the 
bone  is  first  affected,  the  same  process 
occurs  in  the  cartilage,  only  advancing 
in  the  opposite  way,  that  is  from  the 
deeper  layers  to  the  surface.  If  the 
disease  progresses,  the  cartilage  disap- 
pears, and  the  bones  are  laid  bare,  the 
capsule  being  converted  into  granulation 
tissue,  and  the  matter  escaping  from  the 
joint  by  opening,  dii-ectly  externally,  or 
spreading  along  the  fascia  round  the 
joint.  If  the  process  be  more  chronic, 
the  changes  are  not  of  so  destructive  a 
nature,  as  the  new  cells  have  a  tendency 
to  produce  a  fibrillated  tissue,  though 
some  ulcers  are  still  formed  by  retro- 
gressive changes. 

Repair  is  produced  by  the  formation 
of  a  fibrous  tissue,  which  connects  the 
ends  of  the  bones,  and  covers  their  sur- 
face with  a  cicatrical  structure,  but  in 
other  cases  the  exposed  vascular  bony 
surfaces  grow  directly  together  (anky- 
losis). 

Treatment. — Absolute  rest  in  a  good 
position,  with  extension,  obtained  by 
means  of  a  suitable  splint  (as  Thomas' 
splint  for  the  knee),  and  the  weight  and 
pulley.  If  necessary  in  adjusting  the 
Umb,  give  an  anaesthetic.  When  pus 
has  not  yet  formed,  the  joint  may  be 
painted  with  hnimentum  iodi.,  or  linear 
cauterisation  performed  on  each  side  of 
the  joint  with  Paquelin's  cautery.  Di- 
rectly suppuration  is  recognised,  empty 
the  joint  by  the  aspirator,  or  by  incision. 
The  shoulder  may  be  incised,  parallel  with 
and  through  the  front  portion  of  the 
deltoid,  beginning  close  to  the  acromion 
and  ending  short  of  the  neck  of  the 
humerus.  Elbow,  by  a  transverse  incision 
at  the  junction  of  the  radius  and  capi- 
tellum,  but  if  necessary  another  incision 
is  made  along  the  outer  border  of  the 
olecranon.  The  wrist,  by  incising  along 
the  course  of  the  tendon  of  the  extensor 


minimi  digiti.  At  the  knee,  two  incisions 
in  the  long  axis  of  the  limb,  in  front  of 
the  external  and  internal  lateral  liga- 
ments respectively.  For  the  ankle,  two 
incisions  in  front  of  the  external  and 
internal  malleoli.  Drainage  tubes  must 
be  inserted,  and  the  wounds  treated  on 
the  strictest  aseptic  principles.  The 
joint  should  be  washed  out  frequently 
with  some  antiseptic  by  means  of  Es- 
march's  irrigator. 

General  Measures. — If  the  pulse  be 
full  and  bounding,  vin.  ipecac,  tr.  digi- 
talis, and  vin.  antimon.,  are  of  service. 
To  relieve  pain,  morphia  with  atropine, 
hypodermically,  or  belladonna  and  opium 
suppositories.  If  there  be  much  rise  of 
temperature,  quinine  gr.  x  to  xx,  or  tr. 
of  aconite  and  acetate  of  ammonia. 

When  the  disease  has  assumed  a 
chronic,  or  subacute  form,  the  actual 
cautery,  blisters,  or  some  form  of  counter- 
irritation,  and  then  enveloping  the  joint 
in  a  starch  or  plaster  of  Paris  splint. 
In  afiection  of  the  knee,  Scott's  dressing 
is  serviceable.  Hydrarg.  perchlor.  gr. 
Jg-  in  infusion  of  gentian,  good  food 
and  tonics  being  the  constitutional  treat- 
ment. Later  on,  friction,  cold  water 
douches,  and  passive  motion. 

Prognosis  in  these  cases  is,  as  a  rule, 
very  unfavourable,  amputation  or  ex- 
cision eventually  having  to  be  resorted  to, 
or  death  from  pyaemia,  exhaustion  with 
lardaceous  degeneration,  tuberculosis,  or 
hectic,  will  carry  off"  the  patient.  Should 
the  bones  be  healthy,  however,  ankylosis 
may  be  expected,  and  in  very  favourable 
cases  motions  of  the  joint  may  be 
retained.  In  young  persons,  when  the 
joint  has  healed,  the  bone  will  be  smaller 
than  its  fellow,  and  shorter,  from  cessa- 
tion of  the  growth  of  the  epiphyses  and 
epiphysial  cartilage.  When  ankylosis  is 
likely  to  occur,  the  limb  must  be  put  up 
in  as  useful  a  position  as  possible,  for 
instance,  straight  for  th6  hip  and  knee, 
semiflexed  for  the  elbow,  etc. 

Acute  Arthritis  of  Infants  is  a  variety 
of  suppurative  arthritis  described  by 
Mr.  T.  Smith.  In  depends  on  the  inflam- 
mation of  the  epiphysial  line  running  on 
into  suppuration,  the  pus  breaking  down 
the  tissues  of  the  epiphysis,  and  bursting 
into  the  joint.  The  disease  is  met  with 
in  infants  under  a  year,  from  absorption 
of  septic  matter,  due  to  decomposition  of 
the  umibilical  cord,  etc. ;  the  knee,  hip, 
and  shoulder  are  the  most  common  seats. 
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Treatment  consists  in  the  evacuation  of 
the  pus  as  soon  as  diagnosed,  and  if 
possible  before  the  joint  is  impHcated,  by 
the  epiphyses  being  pei'f orated,  free  drain- 
age, and  rest  on  splint.  Stimulants  and 
a  supporting  plan  of  treatment  ai'e 
necessary. 

Arthritis  Deformans,  or  Chronic  Rheu- 
matoid Arthritis,  or  Osteo-Arthritis,  most 
commonly  attacks  the  hip,  but  the 
shoulder,  wrist,  and  lower  jaw  are  also 
liable  to  this  disease.  It  is  met  with  in 
another  form,  affecting  the  joints  of  the 
fingers  (polyarticular),  occurring  in  fe- 
males chiefly,  at  the  change  of  life.  This 
is  probably  the  only  disease  of  a  joint 
which  commences  in  the  cartilage,  and 
many  authorities  consider  even  this 
disease  to  begin  in  the  bone  or  synovial 
membrane. 

Pathology. — The  cell  cavities  of  the 
cartilage  enlarge,  and  the  cells  slowly 
multiply,  still  however  retaining  their 
original  •  type.  The  primary  capsules 
fill  with  secondary  capsules.  The  inter- 
cellular substance  softens  and  breaks  up 
into  brush-like  filaments,  throwing  the 
spaces  filled  with  cells  into  one  another, 
and  their  capsules  being  dissolved,  the 
cells  escape  into  the  joint.  In  this  way 
the  cartilage  loses  its  polish,  presenting 
a  rough  surface  and  dull  yellow  colour, 
finally  becoming  worn  away.  The  subja- 
cent bone  is  laid  bare,  and  the  cancellous 
tissue  being  irritated,  takes  on  a  process 
of  sclerosing  ostitis  and  eburnation,  a 
small  quantity  of  new  bone  being  produc- 
ed, which  is  in  its  turn  worn  away.  The 
bone  adjoining  the  joint  is  the  seat  of 
the  production  of  osteophytes ;  this  is  a 
very  distinctive  feature,  the  bony  out- 
growths (Hay garth's  nodosities)  having 
a  dense  and  compact  structure.  These 
osteophytes  take  their  origin  from  the 
margin  of  the  articular  cartilage  loithin 


Eheumatoid  Artheitis. 

1.  Changes  chiefly  hypertrophic. 

2.  Commences  with  soft  tissues. 

3.  Painful  through  its  course. 

4.  Pain  confined  to  joint. 

5.  No  febrile  disturbance,  gastric  or  ocular 

symptoms. 

6.  Reflex  symptoms  present. 

7.  Limited  mobility. 

8.  Progress  slow  and  chronic. 

9.  Patients  often  reach  old  age. 


the  synovia]  membrane ;  the  outgrowths 
fi-om  one  bone  are  usually  in  contact 
with  similar  growths  from  its  fellow. 
Similar  formations  occur  about  the  inser- 
tion of  tfendons.  The  synovial  membrane 
is  vascular  iind  swollen,  forming  fringes 
which  give^off  new  processes  (arborescent 
budding) ;  tliis  new  tissue  becomes  con- 
verted chiefly  into  connective  tissue,  but 
here  and  there  patches  of  caiiilage  form, 
which  may  ossify.  There  is  an  increase 
in  synovia,  which  is  cloudy  from  minute 
fragments  of  triturated  cartilage  ;  in  the 
polyarticular  variety  there  is  no  s^^novia 
(dry  arthritis).  Loose  masses  of  bone 
may  be  present  in  the  sub.o«rous  cellular 
tissue.  The  neighbouring  ligaments  and 
tendons  become  wholly  or  partially  de- 
stroyed, leading  to  subluxation;  the 
muscles  are  wasted.  There  is  never  sup- 
puration. 

Causes. — Malnutrition,  exhaustion  of 
the  nervous  system,  overfatigue,  grief 
and  anxiety,  exposure  to  changes  of  tem- 
perature and  damp,  repeated  pregnancy, 
prolonged  lactation, menorrhagia,  chronic 
dysentery,  Bright's  disease.  There  is  al- 
ways a  rheumatic  diathesis;  often  this 
being  hereditary.  The  male  sex  is  most 
liable,  and  it  rarely  occurs  before  middle 
life.    It  is  most  common  in  the  poor. 

Prognosis. — As  regards  life  is  good, 
but  the  disease  is  incurable  and  attended 
by  much  pain  and  inconvenience.  There 
is  a  decided  tendency  to  incomplete 
ankylosis ;  but  the  movements  of  flexion 
and  extension  are  always  preserved  to  a 
limited  extent  long  after  those  of  rotation 
and  circumduction  are  lost. 

Diagnosis,  when  associated  with  injury 
to  the  hip,  and  simulating  dislocation, 
must  be  made  out  by  the  previous  history. 
Mr.  W.  Adams  gives  the  following  differ- 
ential table  to  distinguish  this  disease 
from  Charcot's  disease  : — 


CHAncoT's  Disease. 

Changes  chiefly  atrophic. 
Commences  in  bones. 
Generally  painless. 
Pain  shoots  through  limbs. 
All  these.are  present. 

Reflex  symptoms  absent. 
Flail-like  mobility. 
Progress  rapid  and  acute. 
Patients  seldom  reach  old  age. 


CHROKIC  STEUMOUS  ARTHEITIS. 


Ill 


10.  Onset  gradual. 

1 1.  First  symptom  sligbt  swelling  and  crack 

ling. 

12.  Condensation  of  bone. 

13.  Dislocation  rare. 


To  these  may  be  added  : — 
Onset  sudden. 


First  symptom  extensive  swelling. 

Fragility  of  bone. 
Dislocation  common. 


Sympto'ms. — When  the  hip  is  affected, 
there  are  :  1.  Pain,  worse  at  night  or  in 
damp  weather,  increased  later  on  by 
standing  or  walking,  particularly  after 
resting  ;  2.  On  rotating  the  limb,  crepi- 
tation is  produced ;  3.  Motions  of  the 
joint  are  impaired  and  limited,  flexion 
being  difficult,  and  stooping  and  sitting 
almost  impossible  ;  4.  The  trochanter  is 
thickened  and  the  bony  outgrowths  per- 
ceptible ;  5.  Limb  shortened  (1  inch) ; 
6.  Pelvis  directed  obliquely  ;  7.  Position  : 
the  limb  may  be  inverted  or  everted  with 
the  heel  raised  ;  8.  Gluteal  muscles  are 
wasted  on  the  affected  side. 

Treatment. — Eest  by  light  splints  and 
strapping.  Good  food,  and  improve  the 
general  health  as  much  as  possible. 
Warm  woollen  clothing.  Local  vapour 
bath.  Warm  and  moist  applications. 
Keep  the  bowels  gently  open  with  ex- 
tract cascar.  sagrad.  liq.  Acute  pain  may 
be  relieved  by  leeching,  or  dry  cupping, 
followed  by  belladonna,  opium,  camphor, 
or  soap  liniments. 

General  Measures. — Hot  baths  with 
carbonate  of  soda  and  potash.  The  med- 
icines which  are  most  useful  are  arsenic 
with  iodide  of  potassium  and  sarsaparilla, 
guiacum,  sulphur  and  tartrate  of  potash, 
ammoniacum,  iron,  quinine,  strychnia,  ol. 
morrhuse  and  salicylate  of  soda;  opium  to 
relieve  pain.  In  chronic  stage,  turpen- 
tine Uniment,  Domett  flannel  steeped  in 
the  liniment  being  bandaged  with  a 
flannel  roller  round  the  joint.  Cotton 
■wool  or  pine  wool.  Pine  -wood  oil.  Bux- 
ton, Harrogate,  Tunbridge,  Bath,  Vichy, 
Carlsbad,  Luchon,  Aix,  Teflitz,  and  Bar- 
rages are  excellent  places  for  the  patient 
to  obtain  natural  hot-water  baths.  The 
Woodhall  Spa  mineral  water,  which 
contains  iodine,  has  done  good  taken 
internally.  Peat  baths  and  hot  sand 
are  of  service.  Massage  and  electricity. 
It  is  important  that  the  patient  should 
take  as  much  exercise  as  possible  to 
prevent  ankylosis. 

Chronic  Strumous  Arthritis,  or  Chronic 
Strumous  Synovitis,  or  While  Swelling 


generally  follows  some  slight  injury, 
as  a  twist,  fall,  or  blow,  in  strumous 
individuals  of  the  female  sex,  and  in 
children. 

Symptoms. — 1.  The  joint  is  enlarged 
and  rounded,  the  bony  projections  being 
effaced,  and  the  hollows  of  the  joint 
filled  up  with  a  doughy,  or  semi-elastic 
swelling,  equally  resistant  throughout. 

2.  The  skin  is  of  an  unusual  whiteness. 

3.  Little  or  no  pain  at  first,  except  on 
motion,  but  starting  pams  of  a  night, 
when  hypersemia  occurs  under  the  carti- 
lage, and  commencing  ulceration.  Sayre 
writes :  "In  many  cases  disease  of  a 
joint  may  be  recognised  by  the  location 
of  the  pain ;  in  hip  disease  this  is  fre- 
quently referred  to  the  knee.  In  a  case 
of  chronic  disease  of  the  knee  joint  you 
will  always  find  the  pain  most  acute,  and 
most  easily  developed  by  pressure  at  the 
outer  portion  of  the  head  of  the  tibia, 
just  over  the  insertion  of  the  coronary 
ligaments.  It  is  quite  common  to  be 
able  to  make  pressure  over  the  whole 
surface  of  the  joint  without  causing 
pain,  if  you  will  avoid  this  particular 
point ;  but  the  moment  pressure  is  made 
over  the  internal  or  external  coronary 
ligaments,  more  especially  the  external, 
pain  will  be  produced.  Pain  can  be 
developed  at  these  points  by  a  reasonable 
amount  of  pressure  long  after  all  other 
symptoms  of  joint  disease  have  passed 
away,  and  treatment  should  be  continued 
until  this  has  disappeared."  4.  The 
joint  is  semiflexed,  and  in  later  stages 
subluxated  and  contracted.  5.  The  artic- 
ulation is  stiff  and  rigid,  and  the  muscles 
wasted ;  finally,  the  flexor  muscles  become 
converted  almost  into  fibrous  bands,  and 
the  extensors  fatty. 

The  general  health  does  not  suffer 
much  at  first.  The  course  of  the  disease 
is  always  chronic,  as  it  progresses  suppura- 
tion is  apt  to  occur,  and  abscesses 
form  in  and  around  the  joint,  whilst 
hectic  supervenes,  andtuberculous  depo.sits 
in  internal  organs. 

Pathology. — The  disease  generally  be- 
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gins  with  chronic  synovitis.  (First  stage.) 
The  changes  in  the  synovial  membrane 
increase,  and  it  becomes  thick,  swollen, 
red,  forming  tufts  or  fringes  composed 
of  spongy  granulations.  These  increase 
in  size,  gradually  spreading  over  the 
cartilaginous  surfaces,  and  becoming 
adherent  to  these  by  vascular  roots. 
Around  the  vascular  fringes  the  cartilage 
also  is  converted  into  a  granulation  tissue. 
(Second  stage.)  This  is  effected  by  an 
increased  proliferation  of  the  cartilage 
cells,  which  multiply  rapidly,  forming 
the  round  cells  characteristic  of  granu- 
lation tissue,  and  by  the  disappearance 
of  the  hyaline  matrix  from  mucoid  soft- 
ening. The  bone  subjacent  to  the 
cartilage  becomes  attacked  by  rarefying 
ostitis,  leading  to  the  formation  of  more 
granulation  tissue,  and  the  ligaments, 
having  become  swollen  and  pulpy,  are 
also  by  the  proliferation  of  the  cellular 
elements  converted  into  the  same  new 
tissue,  which  completely  fills  the  joint. 
The  muscles  are  wasted  and  .shrunken. 
Abscesses  are  common  outside  the  capsule. 
The  granulation  tissue  has  but  slight 
tendency  to  cicatrisation,  it  remains  for 
an  indefinite  period  embryonic  tissue,  and 
finally  is  prone  to  undergo  fatty  or 
purulent  degeneration.  In  other  cases 
the  bone  is  first  affected ;  hypersemia  of 
the  nucleus  of  bone  in  the  epiphysis,  or 
at  the  line  of  junction  between  this  and 
the  shaft,  giving  rise  to  fungous  ostitis, 
and  this  spreads  secondarily  to  the 
cartilage.  When  the  bone  is  laid  bare, 
starting  pains  are  present.  The  joint 
contains  pus  and  broken  down  tissue. 
The  suppurative  process,  however,  may  be 
more  local,  abscesses  forming  at  different 
parts  of  the  joint,  pointing  and  healing 
up. 

SequelcB. — The  granulation  tissue  may 
fibrillate,  forming  a  cicatricial  tissue 
(false  ankylosis),  or  this  may  ossify  (true 
ankylosis),  or  the  granulation  tissue  may 
undergo  fatty,  or  purulent  degeneration, 
accompanied  by  the  formation  of  ab- 
scesses, and  often  by  dislocation  of  the 
bony  surfaces. 

Treatment. — In  the  early  stages,  a 
generous  diet,  sea  air,  tonics,  as  iron, 
quinine,  maltine,  mineral  acids  and  bit- 
ters, cod-liver  oil,  iodide  of  iron  and  iodide 
of  potassium,  may  be  tried.    The  bowels 


should  be  kept  open  by  hydrarg.  c.  creta, 
or  calomel  and  rhubarb. 

Local  Treatment. — 1.  Rest  and  com- 
plete fixation  of  the  joint,  witli  the  limb 
in  a  good  position  ;  in  the  upper  limb, 
starch  or  dextrine  bandages  are  sufficient; 
in  the  lower,  sand  bags,  with  extension 
by  the  weight  and  pulley,  or  Thomas', 
or  Dombrowski's  splints.  The  patient 
should  not  be  confined  to  the  bed  as  soon 
as  the  most  urgent  symptoms  of  inflam- 
mation have  past,  but  be  allowed  to  get 
about  with  the  affected  joint  thoroughly 
fixed  in  some  apparatus.  2.  Pressure, 
by  bandages,  strapping,  sponge  pads,  etc. 
3.  Counter-irritation  by  blisters,  or  the 
actual  cautery.  4.  Hueter  recommends 
the  intrasynovial  and  intraosseous  inject- 
ion of  carbolic  acid  solution  (2|  to  5  per 
cent.)  by  a  hypodermic  syringe  (mx  to  xv 
for  one  injection).  When  the  disease  has 
arrived  at  a  more  chronic  state,  and  the 
joint  is  stiff  and  thickened,  repeated  paint- 
ings with  strong  iodine  liniment,  passive 
motion,  friction,  and  the  cold  water 
douche,  will  restore  flexibility.  Barwell 
recommends  the  injection  into  the  peri- 
articular tissue  of  iodine  solution  (iodine 
^.'s,  aqua  §viiss)  5j  for  one  injection. 
Scott's  dressing  is  here  of  use,  and 
pressure  with  an  elastic  bandage.  Should 
suppuration  occur,  the  pus  must  be  evac- 
uated by  free  incisions,  the  granulation 
tissue  removed  by  a  Volkmann's  spoon, 
drainage  tubes  inserted,  through  which 
the  cavity  of  the  joint  should  be  washed 
out  with  some  antiseptic,  and  absorbent 
cotton  dressing  applied. 

Coxalgia,  Morbus  Coxce,  or  Hip-joint 
Disease,  like  other  joint  affections,  may  be 
acute,  subacute,  or  chronic.  It  occurs 
most  frequently  in  childhood,  but  also  in 
early  adult  life.  The  causes  which  may 
give  rise  to  it  are  over  exertion  in  walk- 
ing, sprains,  falls,  or  other  traumatic 
injury,  often  of  a  slight  character ;  cold. 
Barwell  notices  the  association  of  hip- 
joint  disease  with  phimosis  in  male  chil- 
dren. It  may  commence  as:  1.  Syiiovitis ; 
2.  Injury  or  rupture  of  the  ligamentum 
teres  or  capsule ;  or  3.  As  an  ostitis 
in  the  line  of  epiphysis,  or  an  osteo- 
myelitis. 

Agnew  gives  the  following  table  to  dis- 
tinguish synovial  coxalgia  from  osteal 
coxalgia. 


COXALGIA,  HIP-JOINT  DISEASE. 
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Synovial  Coxalgia. 

1.  Lameness  often  before  pain. 

2.  Pain  at  first  slight. 

3.  Marked  tenderness  when  pressure  is  made 

over  the  external  surface  of  the  joint. 

4.  Muscular  rigidity  moderate. 

5.  Gentle  movements  of  joint  tolerated. 

6.  Pain  not  materially  increased  by  crowding 

the  joint  surfaces  together. 

7.  Pain  seldom  paroxysmal. 

8.  Change  in  the  position  of  the  limb  occurs 

early. 


Symptoms. — 1.  Pain  at  the  commence- 
ment, often  referred  to  the  knee,  owing 
to  irritation  of  the  articular  branch  of 
the  obturator  nerve ;  this  pain  is  in- 
creased on  movement,  on  striking  the 
heel  or  trochanter,  or  on  rotation  inwards 
and  abduction  of  the  hmb,  and  on  stand- 
ing or  walking.  It  never  passes  along 
the  nerve  upwards,  and  is  not  increased 
on  direct  pressure  on  the  knee. 

2.  Spasm  of  the  muscles  and  rigidity 
of  the  joint. — This  is  owing  to  reflex  ir- 
ritation and  affects  the  psoas,  iliacus 
and  adductors,  but  may  be  confined  to 
one  group  of  muscles.  When  the  joint 
is  extended  some  arching  of  the  spine 
(lordosis)  will  be  apparent,  but  on  laying 
the  patient  flat  on  his  back  on  the  table 
or  floor,  and  raising  the  limb,  this  disap- 
pears, on  bringing  the  limb  down  flat, 
pelvis  again  becomes  tilted  and  the  curve 
re-established.  This  curving  of  the  spine 
in  the  early  stages  will  be  overlooked  if 
the  examination  is  not  made  on  a  flat 
surface.  Complete  flexion  is  impossible, 
the  sound  limb  can  be  bent  until  it 
touches  the  chest,  but  the  diseased  limb 
cannot  touch  the  chest  without  the  pelvis 
being  raised  ofi"  the  table.  Adduction, 
abduction  and  rotation  are  Hmited. 

3.  Position. — In  the  first  stage,  when 
the  patient  is  erect  the  limb  is  slightly 
flexed,  abducted  and  everted,  the  patient 
treading  on  his  toes  to  break  the  shock, 
and  drawing  up  the  heel.  This  is  due  to 
either  reflex  contraction  of  the  flexors 
and  external  rotators,  or  distension  of 
the  capsule  by  fluid.  In  the  second 
stage,  the  thigh  is  still  more  flexed,  but 
adducted  and  rotated  inwards,  the  bone 
being  bent  and  the  pelvis  flexed  for- 
wards. The  trochanter  often  projects 
abnormally. 

4.  Atrophy  of  the  limb  and  the  mus- 


OsTEAL  Coxalgia. 

Pain  often  before  lameness. 
Pain  quite  severe. 

Little  tenderness  when  such  pressure  is  made. 

Muscular  rigidity  extreme. 

Movements  not  tolerated. 

Pain  greatly  aggravated  by  such  pressure. 

Pain  often  paroxysmal. 

Change  in  the  position  of  the  limb  occurs 
late. 


cles  about  the  hip  and  thigh  is  an  early 
symptom.  The  gluteal  muscles  are 
flattened  and  lower  than  on  the  sound 
side. 

5.  Length  of  the  limb. — In  the  first 

stage  the  leg  is  slightly  elongated  from 
abduction  of  the  thigh,  relaxation  of  the 
ligaments,  and  excess  of  synovial  fluid. 
It  appears  longer  than  it  really  is  from 
the  pelvis  being  tilted  downwards.  In 
the  second  stage  there  is  decided  shorten- 
ing, from  half  an  inch  to  1|  inches, 
owing  to  atrophy  of  the  head  and 
neck  of  the  femur  and  acetabulum,  or 
dislocation  on  to  the  dorsum  ilii,  or 
separation  of  the  epiphysial  head  with 
diminished  growth  of  the  femur.  The 
pelvis  is  tilted  upwards,  and  so  gives  an 
appearance  of  increased  shortening. 

6.  Swelling  and  increased  heat. — 
Generally  observed  in  the  groin,  just  be- 
low Poupart's  ligament,  and  behind  the 
trochanter. 

7.  Obliteration  of  the  gluteal  fold,  from 
the  flexed  position  of  the  limb  and 
atrophy. 

8.  Arrest  of  development  may  take 
place  in  children  in  the  surrounding 
parts,  the  pelvis  often  remaining  small 
on  the  diseased  side ;  this  is  esjjecially 
the  case  when  the  disease  occurs  in,  or 
continues  into  the  period  of  menstruation. 

9.  Suppuration  generally  ensues,usher- 
ed  in  by  fever,  starting  pains,  crepitus 
and  fulness  in  front  or  behind  the  joint. 
Abscesses  form  and  point  in  the  gluteal 
region,  under  the  pectineus,  above  or 
under  Poupart's  ligament,  outer  part  of 
the  thigh,  by  the  side  of  the  rectum,  and 
very  rarely  into  the  rectum,  and  at  the 
back  of  the  thigh.  In  cases  where  the 
acetabulum  is  involved,  suppuration 
within  the  pelvis  may  often  be  detected 
by  the  fijiger  passed  into  the  rectum. 
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10.  Sinuses  are  met  with  in  the  before- 
mentioned  situations,  as  the  result  of  the 
abscesses,  and  are  important  as  giving  a 
guide  to  the  portion  of  the  bone  affected. 

(rt)  When  the  sinus  opens  on  the 
outer  aspect  of  the  thigh,  at  the  insertion 
of  the  tensor  vaginse  femoris,  or  on  the 
inner  side  of  the  thigh,  the  disease  may 
be  confined  to  the  femur. 

(6)  When  in  the  gluteal  region  the 
disease  may  be  confined  to  the  femur,  but 
frequently  the  dorsum  ilii  or  acetabulum 
is  involved. 

(c)  If  in  pubic  region  the  pelvis  is  the 
place  affected. 


Table  of 

1st  Stage. 

1.  Limb  lengthened. 

2.  Abduction  and  eversion. 

3.  Flexed  at  both  joints. 

4.  Pelvis  lower  on  diseased  side. 

5.  Pelvis  projected  forwards, 

6.  Nates  low  and  flat. 

7.  Angle  of  inclination  acute. 

8.  Foot  touches  the  ground  with  the  sole. 

9.  Linea  inter  nates  inclined  to  the  affected 

side. 

10.  Pain  severe. 

11.  Abscesses  rare. 


11.  Dislocation  when  present  is  nearly 
always  iliac.  It  is  produced  by  (a) 
softening  and  destruction  of  the  liga- 
ments ;  (b)  caries  and  absorption  of 
the  head  of  the  bone  ;  (c)  separation 
of  the  epiphysial  head ;  (d)  when  the 
acetabulum  is  carious  the  head  of  the 
femur  may  slip  through  the  bottom  of  its 
socket  into  the  pelvic  cavity. 

12.  Ankylosis  is  the  most  favourable 
termination  either  osseous,  fibrous,  or  Vjy 
the  formation  of  a  false  joint  on  the 
dorsum  ilii. 

Complications.  —  Amyloid  degenera- 
tions and  tubercular  meningitis. 


Symptoms. 

2nd  Stage, 

Limb  shortened. 

Adduction  and  inversion. 

Flexed  at  hip  joint  only,  possibly  at  knee  also. 

Pelvis  raised. 

Pelvis  projected  backwards. 

Nates  high  and  round. 

Angle  of  inclination  almost  right. 

Foot  touches  with  the  toes  only. 

Linea  inter  nates  deviates  from  the  affected 

side. 
Pain  diminished. 
Abscesses  common. 


Diagnosis. — From  Infantile  Paralysis, 
affecting  only  the  muscles  about  the  hip, 
coxalgia  may  be  distinguished  by  the 
fact  that  in  infantile  paralysis  :  1,  Onset 
is  sudden;  2.  Passive  motion,  free  and 
painless  ;  3.  Active  motion  limited,  but 
painless. 

In  Congenital  Dislocation  of  the  Hip. — 
1.  No  pain  in  passive  motion,  2.  Child 
moves  readily,  although  with  a  rolling 
gait.  3.  Shortening  is  present  from  the 
first,  but  the  length  of  the  Umb  can  be 
restored  by  traction. 

In  Sacro-Iliao  Disease. — 1.  If  the 
crests  of  the  ilia  are  held  firmly,  there  is 
no  pain  on  moving  the  hip.  2.  By  com- 
pressing the  wings  of  the  ilia,  pain  is 
caused  at  the  seat  of  disease,  also  on 
pressing  together  the  sides  of  the  pelvis. 
3.  Position  in  sacro-iliac  disease  is  pecu- 
liar, as  the  patient  bends  the  body  over 
to  the  opposite  side,  and  there  is  no 
abduction  or  eversion  of  the  limb.  4. 
Pain  is  caused  by  pressure  over  the  sacro- 
iliac joint,  but  no  pain  is  occasioned  by 
pressing  the  head  of  the  femur  again.st 
the  acetabulum. 

In  Knec-Joint  Disease. — 1.  The  limb 


is  flexed  at  the  knee  and  hip,  but  the 
position  can  be  varied  at  wiU.  2.  Patient 
can  bring  the  limb  behind  the  sound  one, 
touch  the  ground  with  the  heel,  and  can 
evert,  invert,  adduct,  or  abduct  the  hip 
readily. 

In  Periostitis  of  the  Trochanter. — 1. 
The  symptoms  commence  suddenly,  the 
femur  is  enlarged  and  painful  on  pressure. 
2.  The  joint  is  free  and  painless. 

In  Potts'  Disease  and  Psoas  Abscess. — 
1.  Pain  in  spine,  and  tenderness  on 
pressure.  2.  Limb  may  be  extended  under 
chloroform.  3.  Fluctuating  swellings  above 
and  below  Poupart's  ligament.  4.  Pelvis 
square  and  nates  even.  5.  Hip  articula- 
tion is  quite  free  in  its  movements  when 
the  thigh  is  flexed.  6.  Patient  cannot 
walk  except  by  supporting  the  spine  by 
resting  the  hands  on  the  knees. 

Caries  of  the  Ilitim  is  distinguished  by 
the  absence  of  symptoms  of  hip-joint 
disease,  and  examination  ^vith  a  probe. 

I7i  Inflammation  of  the  Bursa  beneath 
the  Psoas. — 1.  Presence  of  well-defined 
resisting  elastic  tumour,  more  or  less 
deeply  seated  over  the  front  of  the  hip 
joint.  2,  Passive  motion  of  the  joint  is 
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free  and  painless  when  the  thigh  is  flexed. 
3.  No  pain  on  pressing  the  joint  surfaces 
together. 

In  Inguinal  Abscess,  depending  on 
inflammation  of  the  glands  of  the  groin. — 

1 .  Extension  and  abduction  increase  pain. 

2.  Pressure  on  the  shaft  of  the  femur  or 
trochanter  does  not  usually  occasion  pain. 

In  Perityphlitis. — 1.  Swelling  is  limited 
to  the  iliac  fossa.  2.  No  pain  on  crowd- 
ing the  joint  surf  aces  together.  3.  When 
thigh  is  flexed,  passive  motion  is  free 
and  easy. 

Treatment  is  similar  to  that  for  other 
diseased  joints,  leeches  and  ice  being  use- 
ful in  the  initiatory  stage.  The  three 
chief  modes  of  treatment  are  :  1.  Rest 
in  the  horizontal  position  ;  2.  Rest  with 
extension;  3.  Extension  conjoined  with 
motion. 

1.  Rest  in  the  horizontal  position 
is  exceedingly  advantageous  in  combina- 
tion with  other  plans  of  treatment. 
The  patient  may  recline  in  the  supine 
position  on  a  hard  mattress  to  prevent 
the  pelvis  sinking,  or  better  in  prone 
position  on  a  prone  couch. 

2.  Rest  with  extension.  This  is  most 
generally  serviceable,  and  is  effected  by 
the  weight  and  pulley,  the  foot  of  the 
bed  being  raised  ten  or  twelve  inches  by 
means  of  bricks  or  blocks.  Dombrow- 
ski's  splint,  or  Thomas's  splint,  is  useful. 
Double  long  splint,  or  the  splint  with 
stirrup  or  weight  extension.  To  obviate 
adduction,  a  long  splint  is  attached  to 
the  sound  limb,  and  a  cord  fastened  to 
the  lower  end  of  this  runs  up  along  the 
outside  of  the  splint  to  the  head  of  the 
bed,  and  then  passes  over  a  pvilley, 
supporting  the  same  weight  as  is  carried 
by  the  diseased  leg :  3  to  4  lbs.  weight  in 
children  under  ten,  and  9  to  10  lbs. 
weight  in  adult  is  sufficient.  Weight 
extension  must  be  continued  from  three 
to  six  months  after  all  pain  and  rigidity 
have  disappeared. 

Noble  Smith  recommends  Mr.  Chance's 
plan  of  treatment,  which  he  thus 
describes.  The  chief  objects  of  it  are : 
1.  To  stibdue  inflammation  ;  2.  To  restore 
free  movement. 

The  most  important  indication  is  rest 
to  the  inflamed  joint,  and  immediately 
this  is  afforded,  pain  generally  ceases. 
The  best  means  of  obtaining  rest  are : 
1.  The  prone  couch  ;  2.  The  mechanical 
instrument.  Upon  the  prone  couch  the 
patient  reclines  in  a  position  of  perfect 


rest  to  the  diseased  joint.  He  can  move 
his  arms  and  body,  can  play,  read,  woi-k, 
and  eat  easily,  and  without  disturbing 
the  joint ;  whei-eas,  in  the  supine  position 
on  an  ordinary  bed,  these  occupations 
are  accomplished  with  difficulty  and  with 
disturbance  of  the  diseased  parts.  The 
apparatus  is  constructed  as  follows : — 
A  pelvic  belt  A  is  adapted  below  the 
iliac  crests ;  an  upright  bar  B  passes 
from  this  belt  to  the  height  of  the 
shoulders,  and  terminates  in  a  pad. 
From  this  pad  proceeds  straps  C,  forming 
armlets,  or  shoulder  straps.  From  the 
pelvic  belt  proceeds  a  stem  D,  which  is 
fixed  by  a  leather  casing  to  the  thigh, 
and  the  stem  is  movable  by  means  of 
rack  joints,  E,  in  the  directions  both  of 
flexion  and  extensions,  as  well  as  abduc- 
tion and  adduction.  This  splint  fijces 
the  spine,  and  prevents  laovements  of 
the  pelvis.  In  applying  it,  the  inclina- 
tion of  the  joints  is  adapted  to  the 
position  in  which  the  limb  is  tield  by  the 
patient.  The  joint  is  moved  gradually, 
day  by  day,  into  better  position  by  the 
surgeon,  the  instrument  being  altered 
to  fit  the  new  position.  The  instrument 
and  couch  should  be  both  employed,  and 
under  no  circumstances  must  the  patient 
walk  about.  When  has  improved  so 
as  to  be  able  to  ta^e  exercise,  the  side 
bar  of  the  instrument  is  extended  to  the 
ground  and  attached  to  the  sole  of  tho 
boot,  having  a  cog-wheel  joint  at  the 
knee,  and  a  front  stop  joint  at  the  ankle. 

3.  Extension  combined  with  motion. 
This  is  carried  out  by  Thomas's  splint, 
an  iron  patten  being  put  on  the  shoe  of 
the  sound  limb,  and  the  patient  getting 
about  with  the  help  of  crutches.  Sayre's 
apparatus  is  thus  described  by  him  : 
It  consists  of  a  pelvic  band  passing 
partly  round  the  body  under  the  crest 
of  the  ilivim,  well  padded  on  its  inner 
surface,  to  which  usually  twp  perineal 
bands  are  fastened  for  counter-extension ; 
its  outpr  surface  holds  a  ball  and  socket 
joipt^  from  which  runs  a  steel  rod  or  bar 
dowft  the  outer  side  of  thje  thigh,  to 
within  about  two  inches  .of  the  lower 
end  of  the  femur.  This  .outer  bar  is 
divided  into  two  sections,  one  running 
within  the  other,  and  gauged  or  con- 
trolled by  a  ratchet  and  key,  which  can 
make  it  longer  or  shorter.  At  the  lower 
extremity  of  this  outer  bar  is  a  project- 
ing branch  going  over  to  the  inner 
surface  of  the  thigh  to  receive  the  attach- 
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ments  of  the  jilaster.  Both  of  the  lower 
extremities  terminate  in  a  cylindrical 
roller,  over  which  the  two  tags  of  the 
plasters  are  attached  to  the  two  buckles 
placed  at  the  lower  ends  of  the  instru- 
ment." To  apply  the  extension,  the  foot 
and  ankle  are  bandaged,  and  two  strips 
of  plaster,  two  to  three  inches  wide,  with 
a  piece  of  strong  webbing  three  or  four 
inches  long  attached  to  the  lower  end 
of  each,  applied  to  either  side  of  the  leg 
from  the  malleoli  to  halfway  up  thigh, 
and  fixed  with  a  bandage.  Next  take 
a  piece  of  thin  board  about  three  inches 
long  and  two  inches  wide,  and  arrange 
across  it  a  piece  of  tape  or  webbing,  so 
that  it  shall  project  three  or  four  inches 
on  either  side.  To  the  ends  of  these 
tabs  fasten  buckles  or  buttons,  that  they 
may  be  attached  to  the  ends  of  the  tabs 
on  either  side  of  the  limb.  To  the 
middle  of  this  footboard  is  attached  a 
stout  cord,  which  passes  over  a  pulley  at 
the  end  of  the  bed,  and  has  suitable 
weight  for  extension  (bag  of  shot  or 
sand).  This  weight  extension  is  for  use 
at  night.  To  apply  the  short  splint, 
two  fan-shaped  pieces  of  plaster  as  broad 
as  half  the  thigh  are  taken,  and  slit  into 
strips  of  an  inch  for  purposes  of  adjust- 
ment, of  sufficient  length  to  reach  from 
the  knee  to  the  groin.  To  the  narrow 
lower  end  of  the  strip  a  piece  of  stout 
tape  or  webbing  is  stitched,  three  or  four 
inches  in  length,  and  as  wide  as  the  cy- 
linder at  the  lower  extremity  of  the 
instrument.  The  instrument  is  fitted  to 
the  limb  with  its  thigh  piece  about  three 
inches  above  the  condyles,  and  the  points 
marked  with  the  fijiger  and  thumb  where 
it  touches  the  limb.  At  these  two  points 
apply  the  fan-shaped  pieces  of  plaster, 
and  fi:x  them  by  a  roller  from  the  knee 
to  the  perineum,  turning  downwards  the 
loose  ends  of  the  plaster,  and  bandaging 
again  downwards  from  the  perineum. 
The  shaft  of  the  splint  is  shortened,  and 
the  splint  fixed  in  position,  with  the 
pelvic  cross  bar  just  under  the  crest  of 
the  ilium.  The  tabs  are  buckled  to  the 
thigh  piece,  and  the  straps  passing  be- 
hind the  tliigh  and  the  perineal  bands 
also  buckled.  Extension  sufficient  to 
prevent  pain  when  the  heel  or  knee  is 
struck  is  now  made  by  the  key.  The 
patient,  unless  a  small  child,  must  use 
crutches.  It  is  important  to :  1.  Always 
shorten  the  shaft  before  applying  or  re- 
moving the  instrument ;  2.  See  that  the 


jaws  are  tightly  buckled,  so  that  they 
will  not  press  on  the  condyles ;  3.  Do 
not  touch  the  tape  between  the  roller 
and  the  buckle ;  4.  Do  not  buckle  the 
perineal  bands  too  tightly.  In  the  case 
of  small  children  Sayre  uses  a  spUnt 
which  he  terms  the  "  wire  breeches," 
consisting  of  a  wire-wove  cradle  for  the 
body,  with  two  back  splints  of  the  same 
material,  and  continuous  with  the  body 
part,  for  the  legs.  This  is  well  padded, 
and  the  child  resting  in  it  can  be  easily 
carried  about.  When  the  di.sease  is  sub- 
acute, extension  should  be  made  always 
in  the  line  of  the  deformity.  Fluid  is 
removed  by  aspiration,  blisters,  and 
iodine,  with  the  leg  fixed  on  one  of  the 
foregoing  splints.  Cod-liver  oil  and  iron 
internally,  with  a  nutritious  diet.  Treat- 
ment must  be  continued  from  six  months 
to  two  years.  If  abscesses  form,  open 
early  under  aseptic  precautions.  Should 
the  pus  not  keep  pure  wliilst  crepitation 
is  felt  in  flexing  the  thigh,  and  the  child 
is  exhausted  and  wasting  from  the  long- 
continued  discharge,  open  the  sinu.ses 
freely,  scrape  abscess  cavity  with  a 
Volkmann's  spoon,  and  use  antiseptic 
irrigation.  In  some  cases  excision  or 
amputation  is  called  for, 

Sacro-Iliac  Disease. — Causes  :  injury, 
struma,  pyaemia  (very  rarely).  Mostly 
occurs  in  young  adults.  This  joint  may 
be  affected  secondarily  to  caries  of  the 
ilium  or  sacrum. 

Symptoms. — Weakness  in  the  lower 
part  of  the  back,  fatigue  and  feeling  of 
unsteadiness  in  walking.  Pain  over  the 
joint,  or  reflected  along  the  sciatic  nerve 
or  its  branches  (simulating  sciatica),  or 
along  the  anterior  crural  or  obturator 
nerves  (pain  in  hip  or  knee).  The  pain 
is  increased  on  movement,  or  when 
weight  of  the  body  rests  on  the  pelvis, 
as  in  standing  or  sitting.  If  the  crests 
of  the  nia  be  compres.sed,  pain  is  in- 
creased. Swelling  just  inside  the  pos- 
terior ihac  spines.  The  patient  bends 
the  body  over  to  the  opposite  side.  Limb 
may  be  slightly  flexed  from  irritation  of 
the  psoas.  Apparent  lengthening  is 
common,  rarely  apparent  shortening. 
As  disease  progresses  the  gluteal  muscles 
waste,  and  suppuration  occurs.  Ab- 
scesses form  lehind  and  directly  over 
the  joint,  but  may  follow  the  small  rota- 
tor muscles  from  the  pelvis  to  the  region 
of  the  trochanter,  or  pass  along  the 
iliacus  muscle,  and  point  above  or  under 
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Poupart's  ligament,  and  occasionally 
form  under  the  glutei,  and  burst  into 
the  rectum  or  the  ischio-rectal  fossa. 

Treatment. — Rest  in  bed.  A  firm  belt 
round  the  pelvis.  Actual  cautery  over 
the  joint  in  the  early  stages.  When 
-patient  can  get  about,  plaster  splint 
round  leg,  hip,  and  pelvis,  and  crutches, 
with  a  high  shoe  on  the  sound  Hmb.  If 
abscesses  form,  free  incision  and  drainage 
under  aseptic  precautions,  with  removal 
of  diseased  bone  as  far  as  possible  by  the 
gouge,  osteotrite,  etc.,  the  operdng  being 
enlarged  with  the  trephine,  if  necessary. 
Sci'aping  sinus  with  a  Volkmann's  spoon 
is  of  service. 

Anhylosis,  or  Stiff  Joint,  maybe:  1. 
Incomplete  or  fibrous;  2.  Complete,  bony, 
or  synostosis,  which  may  be  inter-articu- 
lar, extra-articular,  or  both. 

Causes. — 1 .  In  old  age,  osseous  growths 
or  loss  of  elasticity  in  the  ligaments,  the 
joints  most  affected  being  the  costo- 
vertebral, intervertebral,  and  sometimes 
the  carpal,  tarsal,  and  sterno-clavicular, 
and  others.  2.  Structural  changes,  the 
result  of  inflammation,  either  general, 
traumatic,  or  specific,  but  especially 
scrofulous,  rheumatic,  gouty  and  syphi- 
litic. 3.  Pressure  has  been  supposed  to 
give  rise  to  ankylosis,  in  lateral  curvature, 
for  instance.  4.  Long  continued  repose 
of  a  joint  in  one  position  (Noble  Smith.) 

1.  Incomplete  results  from  either  :  {a) 
Thickening  and  cicatrical  contraction  of 
the  capsule  and  accessory  ligaments ;  (6) 
Formation  of  fibrous  bands  from  inflam- 
matory new  formation  inside  the  joint ; 
(c)  Junction  of  two  osseous  surfaces  by 
cicatricial  adhesion  between  the  articular 
surfaces,  formed  of  connective  tissue 
replacing  the  cartilage ;  (fZ)  Osseous 
deposits  formed  in  the  joint ;  (e)  Muscu- 
lar contracture;  (y)  Adherent  cicatrices. 

2.  Complete  occurs  either  from  direct 
union  of  the  two  raw  bony  surfaces,  or 
these  being  partly  joined  by  fibrous 
bands,  and  partly  by  osseous.  In  the 
incomplete  form  there  is  slight  motion, 
but  in  the  complete  the  bones  are  firmly 
united.  In  the  incomplete  form,  if  it  be 
doubtful  whether  union  is  not  complete, 
pain,  tenderness  and  inflammation,  fol- 
lowing the  necessary  manipulations  for 
diagnosis,  will  show  that  some  motion  is 
present  in  the  part  though  not  percepti- 
ble at  the  time. 

Barwell  writes:  "A  short  sharp 
attack    of    sero-synovitis   may  leave 


behind  considerable  restricted  mobility, 
nearly  always  the  result  of  perisynovial 
impediment.  If  the  attack  of  acute 
synovitis  have  been  accompanied  by 
marked  pyrexia,  considerable  suffering 
and  starting  pains,  a  firmer  and  wider 
perisynovial  impediment,  and  liga- 
mentous shortening,  even  (according  to 
the  severity  of  the  disease)  some  false 
ankylosis  may  be  looked  for,  but  an 
ankylosis  not  extending  over  the  whole 
joint  area.  If  the  attack  have  been 
still  more  violent,  and  convalescence 
slow,  more  especially  if  abscesses  have 
formed,  true  ankylosis  may  be  expected, 
but  sometimes  false  is  found.  After  the 
absorptive  diseases,  various  states  are 
left.  Exanthematous  and  urethral  syno- 
vitis rarely  give  rise  to  worse  effects  than 
perisynovial  bands,  usually  slight  ones. 
Uterine  and  catamenial  synovitis  pro- 
duce, if  the  attack  be  quickly  overcome, 
but  little  restriction,  but  if  it  be  persis- 
tent true  ankylosis  is  not  uncommon. 
Pysemic  synovitis  does  not  often  end  in 
ankylosis :  usually  indeed,  when  the 
patient  recovers,  the  joint  regains  its 
functions  with  great  facility,  but  some- 
times very  obstinate  perisynovial  bands 
are  formed.  Long  chronic  maladies  are 
generally  followed  by  true  or  false 
ankylosis.  Strumous  synovitis  gener- 
ally leaves  fii-m  fibro-cartilaginous  an- 
kylosis, but  if  the  neighbourhood  of 
the  joint  be  marked  by  the  depressed 
scars  of  old  sinuses,  from  which  bon« 
detritus  has  come,  true  ankylosis  is  to 
be  expected.  Acute  monarticular  rheu- 
matic synovitis,  of  some  duration  and 
severity,  is  very  apt  to  leave  true  anky- 
losis. Joint  stiffness  after  disease, 
commencing  in  the  bones,  except 
arthritis  deformans,  is  usually  due  to 
true  ankylosis.  If  the  bones  be  not  fixed, 
excessive  mobility,  especially  in  abnormal 
directions,  is  very  usually  present. 
True  ankylosis  is  more  rare  in  enar- 
throsis  than  in  ginglymus,  it  is  scarcely 
ever  present  m  the  tempero-maxillary 
articulation.  With  every  form  of  joint 
stiffness,  muscular  contraction  is  usually 
conjoined ;  it  is  most  marked  in  the 
cases  that  have  been  longest  kept  at 
rest,  and  in  which  the  more  severe  start- 
ing pains  have  occurred." 

Treatment. — Care  must  be  taken  in 
all  cases  likely  to  terminate  in  ankylosis, 
to  maintain  the  limb  in  the  most  ad- 
vantageous position,  i.e.,  straight  for  the 
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hip  or  knee,  semiflexed  and  semipronated 
for  the  elbow.  Wiien  a  limb  has  been 
aukylosed  in  a  good  position,  but  remains 
stiff,  the  union  being  fibrous,  passive 
motion,  friction,  warm  salt-water 
douches  are  useful,  and  any  adhesions 
may  be  broken  down  under  an  anaes- 
thetic. When  in  a  faulty  position, 
anfesthetise  the  patient  and  forcibly 
bring  the  limb  in  its  proper  place.  This 
is  best  done  by  first  forcibly  flexing  the 
joint,  then  extending  it,  and  repeating 
these  movements  until  the  limb  is  recti- 
fied. The  hands  only  should  be  used, 
and  no  apparatus.  Tenotomy  ia  a  great 
aid ;  the  extensors  rarely  require 
division ;  the  flexors,  if  more  than  a 
slight  rectification  is  required,  nearly 
always  do  so.  Complete  rupture  of 
resisting  bands  is  less  often  followed  by 
inflammation  than  partial,  so  a  succes- 
sion of  jerks  should  be  used  and  not 
continuous  force.  The  following  con- 
ditions are  imperative :  1 .  The  general 
health  of  the  patient  must  be  good ;  2. 
Several  months  should  have  elapsed 
after  active  inflammation  has  ceased 
before  such  treatment  should  be  adopted 
in  any  case  j  3.  When  the  case  has  been 
associated  with  a  scrofulous  .diathesis,  it 
is  safer  not  to  employ  this  plan  of  treat- 
ment until  several  years  have  elapsed, 
nor  until  the  patient  has  been  perfectly 
restored  to  health ;  4.  In  early  life  great 
care  is  necessary  to  prevent  injury  or 
separation  of  the  epiphysis  from  the 
shaft.  (Noble  Smith.)  Ice  will  restrain 
any  subsequent  inflammation  with  rest 
on  a  splint,  and  weight  extension ;  finally 
use  passive  motion  and  friction.  Slow 
extension  by  the  weight  and  pulley  is 
serviceable  in  cases  where  forced  exten- 
sion is  not  advisable.  If  the  ankylosis 
is  complete  and  in  an  advantageous 
position,  let  it  alone,  except  in  the  case 
of  the  elbow,  which  should  be  sawn 
through  to  produce  a  movable  joint.  If 
the  joint  be  unfavourably  ankylosed, 
under  aseptic  precautions  through  a 
subcutaneous  wound,  saw,  chisel,  drill 
or  break  through  the  bone,  or  take  out 
a  wedge-shaped  piece  and  rectify  the 
position.  The  best  plan  is  to  chisel 
transversely  through  the  bone  above  the 
joint,  and     necessary  below  also. 

Arthropathies  from  changes  in  the 
nerves  or  nervous  centres  due  to  injm-y 
or  disease.  Joints  supplied  by  nerves 
which  are  either  in  then-  course  or  centres 


injured  or  diseased,  are  apt  to  assume  a 
synovitis  with  eff^usion,  or  an  inflam- 
matory action,  followed  by  contraction 
and  ankylosis.  In  persons  suffering  from 
locomotor  ataxy,  Charcot  has  described 
characteristic  joint  affection.  This 
disease  generally  begins  after  the  light- 
ning pains  have  lasted  some  time,  and 
before  inco-ordination  commences. 

Morbid  Anatomy. — The  bursae  round 
the  joint  are  large  and  relaxed  from 
distension  with  fluid.  Ligaments  and 
capsule  distended  and  relaxed.  The 
synovial  membrane  is  thickened  and 
greyish,  without  fringes;  the  synovia 
citron-coloured,  thick  or  purulent.  Move- 
able bodies  may  be  present  in  the  joiut. 
The  cartUages  are  absorbed  wholly  or 
partially,  and  the  bone  worn  away.  In 
some  parts  the  osseous  substance  is 
rough,  in  others  polished.  Osteophytes 
are  rarely  present.  One  or  more  joints 
may  be  affected  in  the  following  order: 
knee,  shoulder,  hip,  elbow,  and  wrist. 

Symptoms.  —  The  attack  is  always 
sudden,  the  patient  awaking  with  the 
limb  greatly  swollen,  especially  at  the 
joint,  and  pitting  on  pressure.  There  are 
no  pain,  tenderness,  i-edness,  and  pyrexia. 
Rapidly  absorption,  even  of  the  whole 
head  and  neck  of  a  long  bone  occui's, 
giving  rise  to  distortion  and  dislocation. 
Spontaneous  fracture  results  from  the 
slightest  force.  These  dislocations  and 
fractures  are  quite  painless.  For  the 
diagnosis  from  arthi-itis  deformans,  vide 
that  disease. 

Treatment. — Rest,  and  light  splints  to 
the  limb. 

Movable  Bodies  in  Joints  are  not 
uncommon.  They  are  detached  portions 
of  hypertrophied  synovial  fringes,  of  a 
fibroid  character,  and  more  rarely  car- 
tilaginous, but  occasionally  osseous,  cal- 
careous, or  Upomatous.  Barwell  gives 
the  following  modes  of  formation :  1 .  By 
hyperti'ophy  and  metamorphosis,  from 
one  or  more  of  the  synovial  fringes ;  2. 
By  histogenetic  transformation  of  some 
spot  or  spots  of  paras}Tiovial  tissue  ;  3. 
By  growth  from  the  periosteum,  at  the 
edge  of  the  articular  cartilage ;  4.  By 
organisation  of  a  clot  of  fibrin,  or  of 
blood  eflfu-sed  within  the  joint ;  5.  By 
direct  gi-owth  from  the  articular  car- 
tilage ;  6.  By  detachment  through  injury 
of  a  piece  of  the  normal  jomt.  Most 
of  these  cases  are  met  with  in  rheumatic 
individuals. 
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These  bodies  vary  in  size  from  a  pea 
to  a  chestnut.  In  shape  they  may  be 
oval,  circular,  chestnut-shaped,  mul- 
berry, or  pyriform.  They  are  smooth, 
glistening,  of  a  golden  or  greyish  white 
colour.  The  body  may  be  completely 
isolated  or  moored  by  a  slender  filament 
to  the  synovial  membrane.  The  number 
ranges  from  one  to  great  numbers.  The 
most  common  seat  is  the  knee,  and 
occasionally  in  the  elbow,  wrist,  and 
tempero-maxillary  articulation. 

Symptoms. — 1.  Intolerant  pain,  pecu- 
liarly dull  and  sickening,  caused  by  the 
body  being  nipped  between  the  articular 
surfaces,  and  occurring  when  the  knee 
is  bent  in  walking.  It  is  the  severe 
stretching  of  the  ligaments  which  occa- 
sions the  pain.  2.  The  limb  is  rigid, 
and  the  muscles  fixed  spasmodically;  this 
is  followed  by  rapid  effusion  of  synovia, 
such  attacks  presenting  themselves  at 
intervals.  3.  In  many  cases  the  body 
can  be  detected  beneath  the  capsule  of 
the  joint  by  the  finger,  ghding  away  as 
soon  as  it  is  touched,  and  difficult  to  fix. 
The  most  common  situation  where  the 
body  can  be  found  is  on  either  condyle 
of  the  femur,  more  especially  the  outer, 
just  above  the  junction  of  the  bones. 

Treatment. — 1.  Limit  the  movements 
of  the  joint  by  a  knee-cap  and  bandage, 
but  of  course  this  is  only  palliative.  2. 
Radical  cure.  Under  aseptic  precautions, 
fix  the  body,  draw  the  skin  aside,  and 
cut  down  on  it,  and  extract  it;  the  wound 
is  closed  with  stitches.  If  the  body 
cannot  be  fixed,  the  finger  must  be 
passed  into  the  joint,  or  the  body  seized 
with  vulsellum  forceps.  Before  the 
introduction  of  the  aseptic  method  of 
treating  wounds  the  great  danger  of  this 
operation  was  acute  synovitis.  To  ob- 
viate this,  the  body  was  first  fixed  by  a 


grooved  needle  inserted  into  it  through 
the  skin,  and  then  removed  subcu- 
taneously  by  a  tenotome  passed  obliquely 
through  the  skin  two  inches  below  the 
joint,  and  dividing  the  capsule  and 
cellular  tissue;  then  the  body  was  slipped 
down  two  inches  along  the  cellular  tissue 
and  kept  in  position  by  a  pad  and 
plaster,  being  removed  subsequently  by 
another  incision.  An  ice  bag  was 
applied  to  the  joint.  Square  divides  the 
capsule  subcutaneously,  the  loose  body 
being  fixed,  and  presses  the  latter  into, 
but  not  through  the  synovial  aperture, 
where  it  is  retained  by  a  compress  and 
strips  of  plaster.  The  body  adheres  and 
is  absorbed.  Syme  recommended  sub- 
cutaneous division  of  the  synovial  mem- 
brane, and  applying  a  blister  over  the 
part  where  the  loose  body  is  retained. 

Neuromimesis,  or  Hysterical  Affection 
of  a  Joint,  is  not  uncommon,  particularly 
in  females.  The  affection,  generally  simu- 
lated, is  one  of  the  acute  inflammatory 
diseases.  The  symptoms  are  those  of  the 
real  complaint,  but  the  pain  is  severe, 
widespread,  and  out  of  proportion  to  the 
other  symptoms.  The  patient  cries  out 
when  the  skin  is  touched,  however  lightly, 
over  the  joint,  but  if  the  limb  is  grasped' 
at  a  distance  from  the  joint,  and  the  bany 
surfaces  pressed  firmly  together,  she  does 
not  complain,  especially  if  her  attention 
is  taken  off  by  engaging  her  in  conversa- 
tion. If  chloroform  be  given,  the  joint 
is  freely  movable,  and  does  not  become 
rigid  until  the  patient  is  fairly  conscious; 
in  real  disease  the  joint  returns  to  rigidity 
at  the  very  first  dawn  of  consciousness 
when  the  influence  of  the  anaesthetic  is  com- 
mencing to  disappear.  The  temperature 
of  the  joint  is  the  same  as  its  fellow  pro- 
vided the  external  conditions  are  similar. 
Redness,  swelling,  and  fever  are  absent. 


PSEUDAETHEITIS. 


1.  Generally  seen  in  females. 

2.  Swelling  slight  or  absent. 

3.  No  redness. 

4.  More  pain  complained  of  from  a  light 

touch  than  when  joint  is  firmly  grasped. 

5.  Pain  superficial. 

6  Symptoms  exaggerated. 

7.  Limb  does  not  waste  much, 

8.  Attack  sudden. 

9.  Flexion  may  or  may  not  be  present. 

10.  Twitching  of  muscles,  but  not  attended 

with  much  pain,  and  ceasing  as  patient 
falls  asleep. 

11.  No  fever  or  constitutional  disturbance. 


AETHBITI8. 


1.  Occurs  in  both  sexes  With  equal  frequency. 

2.  Marked  swelling. 

3.  Often  redness. 

4.  Pressure  more  painful  when  firm, 

5.  Pain  deep-seated. 

6.  Symptoms  not  exaggerated, 

7.  Limb  wastes. 

8.  Attack  gradual  usually, 

9.  Flexion  always  present. 

10.  Starting  pains  when  patient  ifl  falling 

to  sleep, 

11.  Fever  and  constitutional  disturbance. 
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Treatment  is  dix-ected  to  the  general 
condition  of  hysteria.  Massage,  isola- 
tion, and  faradisation  with  wii'e  brush 
are  useful.  If  limb  is  flexed  and  ligid, 
under  an  anaesthetic,  straighten  it  and 


keep  it  so  by  applying  a  splint.  A  blister 
to  a  distant  part  is  sometimes  of  service 
in  directing  the  patient's  attention  away 
from  the  place. 


CHAPTER  XVI. 


EXCISION  OP  JOINTS. 


Cases  suitable  for  Excision. — 1.  For  dis- 
ease of  a  joint,  when  an  articulation  is 
so  extensively  involved  that  the  patient 
is  liable  to  succumb  to  the  copious  dis- 
charge and  pain,  unless  the  offending  part 
be  removed. 

2.  To  restore  the  mobility  and  utility 
of  a  Kmb  or  joint,  as  in  osseous  ankylosis 
of  the  elbow  joint,  or  in  old  unreduced 


dislocations  in  which  the  head  of  the  bone 
presses  on  the  nerves,  causing  much  pain 
and  disability. 

3.  In  compound  dislocations  or  frac- 
tures into  joints,  especially  the  elbow  and 
shoulder. 

Barwell  gives  the  following  tables  of 
contrasts : — 


Conditions  xinfavoukable  to  Excision.     Conditions  favotjeable  to  Excision. 

Geneeal. 


1. 


Co-existence  of  any  internal  organic  dis- 
ease, chiefly  tubercles  of  the  lung  or 
mesentery,  albuminuria,  lardaceous  en- 
largement of  the  liver  or  spleen,  simul- 
taneous affections  of  any  other  important 
joint,  or  of  the  spine. 

Apparent  dependence  of  hectic  fever  upon 
some  cause  other  than  the  local  disease. 

Adjacent  abscesses  extending  a  great  way 
from  the  original  seat  of  the  disease, 
more  especially  if  running  upwards  from 
the  affected  joint. 

The  more  rapid  and  profuse  the  suppura- 
tion the  less  favourable  the  case. 


Absence  of  all  internal  disease;  or  of  simul- 
taneous affections  of  other  joints,  or  of 
the  spine. 


Dependence  of  the  hectic  fever  solely  upon 
the  local  disease. 

Restriction  of  morbid  changes  to  a  locality 
not  far  fi'om  the  original  seat  of  disease. 


The  more  chronic  and  the  less  in  amount  be 
the  suppuration  the  more  favourable  is 
the  case. 


Local  State  op  the  Bone. 


Prior  to  the  commencement  of  the  operation. 

External  caries,  or  suppuration  of  the  perios- 
teum, extending  a  considerable  distance 
from  the  joint  end  ;  whether  this  be 
primary  or  produced  by  spreading  of  the 
inflammation. 

After  removal  of  a  slice  of  lone. 

Presence  of  extravasations,  particularly  if 
multiple  and  in  large  blotches. 

Diffusiveness  of  inflammation,  more  particu- 
larly if  it  be  suppurative. 

Absence  of  all  bony  thickening  ;  presence  of 
diffused  spftening. 


Softening  of  the  whole,  or  nearly  the  whole, 
section  surface,  particularly  if  combined 
with  diffuse  suppuration,  or  if  the  granu- 
lation tissue  be  straw-coloured  or  greenish. 


Prior  to  the  commencemettt  of  the  operation. 

Restriction  of  morbid  action  to  a  locality  not 
far  removed  from  the  joint  end. 


After  removal  of  a  slice  of  hone. 

Absence  of  extravasations,  or  their  appearance 
only  in  a  few  small  spots. 

Circumscription  of  the  inflammation,  whether 
suppurative  or  no. 

Presence  of  bony  thickening,  more  particu- 
larly if  it  be  not  scattered,  but  either 
total  or  circumscribing  any  softening,  or 
other  low  form  of  inflammation  that  may 
affect  the  bone. 

Absence  of  great  amount  of  softening  or  sup- 
puration ;  florid,  healthy  granulations, 
circumscribed  by  indurated  tissue. 
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SHOULDER  JOINT. 
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Erichsen  lays  down  the  following  con- 
ditions of  success : — 

1.  The  disease  must  not  be  too  exten- 
sive or  the  resulting  limb  will  be  of  less 
service  than  an  artificial  limb.  In  the 
lower  extremity  this  is  of  great  import- 
ance, as  a  firm  basis  of  support  is  required, 
whilst  in  the  arm  the  preservation  of  the 
complex  movements  of  the  hand  and  use 
of  the  fingers  are  the  points  to  be  aimed  at. 

2.  The  disease  must  be  in  a  chronic 
state.  Firstly,  because  ankylosis  may 
occur,  leaving  a  useful  limb ;  secondly, 
because  in  the  acute  stage  an  operation  is 
Uable  to  be  followed  by  inflammation  and 
diffuse  suppuration  of  the  medullary 
canal,  culminating  in  phlebitis,  myeUtis, 
and  other  pysemic  conditions. 

3.  The  soft  parts  about  a  joint  must 
be  iu  a  sufficiently  healthy  state. 

4.  The  condition  of  the  patient's  con- 
stitution must  be  considered,  especially 
the  state  of  the  lungs,  liver,  and  kidneys. 

5.  Age  of  the  patient.  In  a  chUd,  re- 
moving the  epiphyses  of  a  bone  arrests  its 
development,  while  at  the  same  time  na- 
tural recovery  may  occur,  as  the  repara- 
tive powers  are  great.  Holmes  writes  : 
"  In  the  knee  and  ankle,  excision  should 
hardly  be  proposed  after  about  forty 
years  of  age,  and  only  rarely  after  thirty." 

After  early  middle  age,  the  mortality 
of  excision  rapidly  increases.  In  all  cases 
Esmarch's  bloodless  method  should  be 
used,  and  strict  aseptic  precautions. 

Excision  of  the  Shoulder  Joint. — Cases 
requiring  excision  are  cades  of  the  head 
of  the  humerus,  or  j(jint  disease  which 
has  resisted  other  modes  of  treatment. 
Cases  of  gunshot  injiu-y  of  the  joint,  or 
compound  dislocation  or  fracture  involv- 
ing the  joint.  In  old  unreduced  dislocation 
of  the  head  of  the  humerus,  when  it  is 
j  pressing  on  the  axillary  nerves.   Cases  of 
I  non-malignant  limited  tumour  afiecting 
1  the  head  or  upper  thit-d  of  the  bone. 

Instruments  required. — 1.  Esmarch's 
t  tourniquet  and  elastic  bandage.  2.  Scal- 
]  pels.    3.  Retractors.    4.  Cutting  pliers. 
•:5.  Butcher's  saw.    6.  Blunt  hooks,  7. 
Lion  forceps.   8.  Artery  forceps,  torsion 
I  forceps,    tenaculum,   and  acupressure 
rneedles.   9.  Linen  retractors.   10.  Liga- 
ttures.    IL  Sutures.    12.  Key  to  com- 
[  press  the  subclavian  artery.   13.  Cautery 
irons.  14.  Wire  nippers.  15.  Absorbent 
cotton  or  hnt.    16.  Sponges  (best  of  ab- 
sorbent cotton).     17.  Bandages.  18. 
•Strapping.    19.  Oiled  silk.    20.  Water- 


proof sheet.  21.  Ether  or  chloroform  and 
inhaler.  22.  For  materials  requh'ed  for 
aseptic  method,  vide  Wounds.  23.  A 
gouge  or  osteotrite  should  be  at  hand, 
and  several  probes.  24.  Hot  water.  25. 
Spatula.  26.  Bistouries  and  drainage 
tube. 

Operation. — The  patient  is  anaesthetised. 
(Stage  1.)  Exposureofthe  Headof  theBone. 
— A  single  straight  incision  is  made — the 
patient  lying  on  the  uninjured  side — from 
a  point  just  external  to  the  coracoid  pro- 
cess, downwards  along  the  humerus  for 
five  inches.  The  edges  of  the  wound  are 
to  be  retracted  by  assistants,  the  sheath 
of  the  biceps  tendon  slit  up,  and  the  long 
head  of  the  biceps  raised  from  its  groove 
and  drawn  to  one  side  so  as  to  be  pre- 
served. 

(Stage  2.)  Sep)aration  of  its  Attach- 
ments.— An  assistant  then  draws  the  limb 
across  the  chest,  projecting  the  head  of 
the  humerus  backwards  and  outwards, 
whilst  the  surgeon  opens  the  capsule  and 
divides  the  muscles  attached  to  the  great 
tuberosity,  the  limb  meanwhile  being 
rotated  inwards ;  next,  during  rotation 
of  the  limb  outwards  he  divides  the  sub- 
scapularis  attached  to  the  lesser  tuber- 
osity. 

(Stage  3.)  Removal  of  Bone. — The  arm 
being  forced  backwards,  the  head  is  pro- 
truded through  the  woimd  and  removed 
by  the  saw  or  cutting  pliers,  the  soft 
parts  being  protected  by  a  spatula.  A 
good  amount  of  bone,  even  four  or  five 
inches,  can  be  removed  in  cases  of  injury 
with  successful  results,  but  the  less  the 
better.  Fracture  or  fissure  running 
down  from  a  comminuted  part  is  to  be 
disregarded. 

(Stage  4.)  Examination  of  the  Glenoid 
and  removal  of  any  diseased  bone  by  the 
forceps,  gouge,  or  osteotrite.  Only  a  few 
small  vessels  supplying  the  anterior  fold 
of  the  axilla  requne  a  ligature.  A  counter- 
incision  should  be  made  backwards  with 
a  bistoury  and  a  probe  passed  through, 
carrying  a  drainage  tube  to  facilitate  the 
escape  of  discharges.  The  wound  is  closed 
by  sutures. 

Other  Methods. — Where  a  straight  in- 
cision appears  insufficient,  access  may  be 
obtained  to  the  joint  by  raising  a  flap  of 
the  deltoid  V-shaped,  semilunar,  or  ovoid, 
with  its  base  upwards.  Moreau  used  a 
quadrilateral  flap  with  the  base  below. 
Moon  preferred  an  incision  carried  along 
the  posterior  border  of  the  deltoid.  Bar- 
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well  thus  desciibes  his  method  :  "  Choose 
a  place  on  the  acromion  a  little  in  front 
of  its  outermost  point,  and  begin  the  in- 
cision on  the  upper  surface  of  the  i^rocess, 
otherwise  the  deltoid,  which  here  arises 
from  a  sort  of  ligamentous  tissue  covering 
it,  cannot  be  separated  enough  to  afford 
sufficient  space  ;  carry  this  incision  deeply 
through  the  muscle  to  about  an  inch  or 
an  iuch  and  a  half  from  its  insertion; 
take  care  that  the  course  of  the  knife  be 
exactly  along  the  muscular  fibres  so  as 
to  avoid  dividing  any  of  them."  If  more 
room  be  required,  do  not  cut  the  muscular 
fibres,  but  simply  make  on  the  upper  sur- 
face of  the  acromion  near  to,  and  parallel 
with  its  outer  margin,  a  curved  incision 
across  the  uf)per  end  of  the  primary  one, 
detach  the  muscle,  or  rather  the  fibrous 
expansion  it  springs  from,  and  thus  a 
triangular  flap  may  be  turned  both  for- 
ward and  backward  affording  ample  space. 

/Sub -periosteal  method. — The  usual  in- 
cision is  made,  and  when  the  bone  is 
exposed  all  the  tendinous  and  fibrous 
structures  (namely,  periosteum,  the 
tendons  attached  to  the  tuberosities,  and 
the  capsule)  are  separated  from  the  bone 
by  blunt  and  sharp  raspatories. 

After-treatment.  —  For  the  first  few 
days  the  limb  is  supported  on  a  pillow, 
with  a  pad  in  the  axilla,  or  Stromeyer's 
cushion.  Afterwards  the  patient  can 
walk  about,  the  hand  being  supported 
by  a  sling,  with  the  elbow  free. 

Usefulness  of  the  Arm. — After  recovery, 
flexion,  extension,  and  adduction  are  well 
performed  and  the  arm  is  capable  of 
carrying  heavy  weights.  The  movement 
most  defective  is  abduction.  Motions  of 
the  hand  and  forearm  are  perfect.  The 
time  required  for  recovery  varies  from 
three  to  four  months. 

Excision  of  the  Elbow  Joint. — Cases 
requiring  excision :  1.  For  diseases  of 
the  elbow  joint  which  have  resisted  other 
modes  of  treatment  and  are  wearing  out 
the  patient's  strength;  2.  For  punctured 
wounds  of  the  joint  ;  3.  For  osseous 
ankylosis  ;  4.  For  compound  dislocation 
or  fracture  implicating  the  joint. 

Instruments  required.  —  1 .  Esmarch's 
tovirniquet  and  elastic  bandage.  2. 
Straight  bistoury.  3.  Scalpels.  4.  Blunt 
hooks.  5.  Retractors.  6.  Bone  forceps. 
7.  Butcher's  saw.  8.  Gouges.  9.  Lion 
forceps.  10.  Probes.  11.  Artery  forceps, 
torsion  forceps,  tenaculum,  and  acupres- 
sure needles.  12.  Ligatures.  13.  Sutures, 


1 4.  Absorbent  cotton  or  lint.  1 5.  Sponges. 
16.  Bandages.  17.  Strapping.  18.  Oile< 
silk,  19.  Waterproof  sheet.  20.  Ether 
or  chloroform  and  inhaler.  21.  For 
materials  required  for  aseptic  method, 
vide  Wounds.  22.  Spatula.  23.  Drain- 
age tubes.  24.  Raspatory.  25.  Hot 
water.  26.  Angular  splint  to  support 
the  arm. 

Operation  (Maunder).  —  The  patient 
having  been  ansesthetLsed,  and  laid  prone, 
a  perpendicular  incision  is  made  at  the 
back  of  the  limb,  three  or  four  finger's 
breadth  above  and  below  the  olecranon 
and  crossing  the  point  of  this  process. 
The  knife  is  next  allowed  to  sink  into 
the  triceps  muscle  and  divide  it  longitu- 
dinally into  two  portions,  the  inner  one 
of  which  is  the  more  firmly  attached  to 
the  ulna,  while  the  outer  portion  is  con- 
tinuous with  the  anconeus  muscle,  and 
sends  some  tendinous  fibres  to  blend  with 
the  fascia  of  the  forearm.  It  is  these 
latter  fibres  that  are  to  be  scrupulously 
preserved.  Two  points  have  to  be  remem- 
bered :  first,  the  iilnar  nerve,  often  imseen, 
must  be  lifted  from  its  bed  and  carried 
over  the  internal  condyle  to  a  safe  place ; 
and  then  the  outer  portion  of  the  triceps 
muscle  with  its  tendinous  prolongation, 
the  fascia  of  the  forearm,  and  the  anco- 
neus muscle  must  be  dissected  up  in  one 
piece,  as  it  were,  sufficiently  to  allow  of 
its  being  temporarily  carried  over  the 
external  condjde  of  the  humerus.  The 
olecranon  will  be  first  exposed,  and  should 
be  removed  by  the  bone  forceps.  By 
forcibly  bending  the  joint,  pushing  the 
forearm  upwards  and  dividing  the  liga- 
ments with  the  point  of  the  knife,  the 
interior  of  the  articulation  will  be  freely 
exposed.  A  spatula  is  passed  between 
the  soft  parts  in  front  of  the  joint  and 
the  displaced  bones  after  these  have  been 
projected,  and  the  extremities  of  the 
humerus  and  of  the  radius  and  ulna  re- 
moved by  the  saw.  The  humerus  is 
divided  just  above  epicondyles,  the  ulna 
at  the  base  of  the  coronoid,  and  the  radius 
through  its  neck. 

Other  Methods. — A  H-  or  T-shaped  in- 
cision may  be  used  if  more  room  be 
required,  or  a  semilunar  one  with  the 
convexity  downwards. 

After-treatment. — Few  vessels,  if  any, 
require  a  Hgature.  A  drainage  tube  ia 
inserted,  and  the  arm  laid  on  a  pillow 
nearly  in  the  extended  position.  If 
thought  advisable,  an  angular  splint  may 
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be  used.  Passive  motion  should  be  com- 
menced from  ten  to  twenty  days  after 
the  operation,  to  prevent  osseous  anky- 
losis. 

Excision  of  the  Wnst  Joint. — Cases 
requiring  the  operation  are  disease  of  the 
carpal  bones  and  injuries  to  the  joint. 
The  instruments  are  the  same  as  in  the 
preceding  excision. 

Operation  (Lister). — A  tourniquet  is 
applied  to  prevent  oozing,  which  would 
conceal  the  state  of  the  bones.  AU 
adhesions  are  broken  down  by  freely 
moving  all  the  articulations  of  the  hand. 
An  incision  is  made  "from  about  the 
middle  of  the  dorsal  aspect  of  the  radius 
on  a  level  with  the  styloid  process 
downwards  and  outwards  towards  the 
inner  side  of  the  metacarpo-phalangeal 
articulation  of  the  thumb ;  but  on  reach- 
ing the  Hne  of  the  radial  border  of  the 
metacarpal  bone  of  the  index  finger, 
it  is  carried  down  longitudinally  half  the 
length  of  that  bone."  The  extensor  carpi 
radialis  brevior  tendon  is  divided  in  the 
incision.  The  soft  parts  at  the  radial 
side  are  to  be  carefully  dissected  up,  and 
the  tendon  of  the  extensor  carpi  radialis 
longior  divided  at  its  insei-tion.  The  cut 
tendons  and  the  extensor  secundii  inter- 
nodii  tendon  and  the  radial  artery  are  to 
be  pushed  outwards  out  of  the  way.  The 
trapezium  is  then  separated  from  the 
rest  of  the  carpus  by  means  of  cutting 
forceps  apphed  in  a  line  with  the  longi- 
tudinal part  of  the  incision.  The  re- 
moval of  the  trapezium  is  reserved  untO. 
the  rest  of  the  carpus  is  taken  away. 
The  soft  parts  on  the  ulnar  side  of  the 
incision  are  now  dissected  up  as  far  as 
may  be  convenient,  the  extensor  tendons 
being  relaxed  by  bending  back  the  hand. 
The  knife  is  next  entered  on  the  inner 
side  of  the  arm,  two  inches  above  the  end 
of  the  ulna,  immediately  anterior  to  the 
bone,  and  is  carried  downwards,  between 
it  and  the  flexor  carpi  ulnaris,  and  on  in 
a  straight  line  as  far  as  to  the  middle  of 
the  fifth  metacarpal  bone  on  its  palmai- 
aspect.  The  tendons  and  soft  parts  on 
the  dorsum  of  the  carpus  are  now  to  be 
completely  raised,  and  the  tendon  of  the 
extensor  carpi  ulnaris  cut  at  its  insertion 
into  the  fiifth  metacarpal  bone,  and  dis- 
sected up  from  its  groove  in  the  ulna, 
care  being  taken  to  avoid  isolating  it 
from  the  integuments,  which  would  en- 
danger its  vitality.  The  extensors  of  the 
fingers  are  then  rapidly  separated  from 


the  cai-pus,  and  the  dorsal  and  internal 
lateral  hgaments  of  the  wrist  divided, 
but  the  connections  of  the  tendons  with 
the  radius  are  purposely  left  undisturbed. 
In  front,  the  flexor  tendons  are  separated 
from  the  carpus,  the  knife  being  kept 
close  to  the  bone  to  avoid  wounding  the 
arteiy  or  nerve.  The  pisiform  bone  is 
to  be  separated  and  left  attached  to  the 
tendon  of  the  flexor  carpi  ulnaris,  which 
is  not  to  be  cut.  While  this  is  being 
done  the  knife  is  arrested  by  the  process 
of  the  unciform  bone,  which  is  chipped 
through  at  its  base  with  pliers,  and  care 
must  be  taken  not  to  cut  below  the  base 
of  the  metacarpal  bones,  for  fear  of 
wounding  the  deep  palmar  arch.  The 
anterior  ligament  of  the  wrist  being  now 
divided,  the  junction  between  the  car- 
pus and  metacarpus  is  divided  by  cut- 
ting pliers,  and  the  carpus  extracted 
through  the  ulnar  incision  by  strong 
sequestrum  forceps,  any  bands  which  re- 
tain it  being  touched  with  the  knife. 
By  forcible  eversion  of  the  hand  the  ends 
of  the  radius  and  uLna  can  be  protruded 
at  the  ulnar  incision.  If  they  appear 
sound,  or  only  superficially  affected,  the 
articular  surfaces  only  are  removed.  The 
ulna  is  divided  obliquely  with  a  small  saw, 
leaving  the  base  of  the  styloid  process, 
and  removing  all  the  cartilage-covered 
portion.  A  thin  sHce  of  the  radius  is 
then  cut  so  as  only  just  to  remove  the 
cartilaginous  surface,  and  the  articular 
facet  on  the  inner  side  clipped  away  with 
bone  forceps.  The  metacai'pal  bones  are 
then  treated  on  the  same  principle,  their 
ends  sawn  off,  and  articular  facets  clipped 
by  the  bone  forceps  apphed  longitu- 
dinally. The  trapezium  is  seized  by 
forceps  and  dissected  out,  taking  care  to 
avoid  wounding  the  radial  artery  on  the 
outer  side,  and  the  tendon  of  the  flexor 
carpi  ulnaris  which  Hes  in  its  groove. 
The  metacarpal  bone  of  the  thumb  is 
then  pared.  Lastly,  the  articular  surface 
of  the  pisiform  is  clipped  off,  the  rest  of 
the  bone  being  left,  if  it  be  sound.  The 
radial  incision  is  stitched  closely  through- 
out, but  the  ulnar  one  is  kept  open  for 
drainage. 

After-treatment  is  most  important. 
The  principles  are:  1.  Early  and  free 
movements  of  the  fingers  ;  2.  Secure  fixa- 
ture of  the  wrist.  The  first  is  obtained 
by  passive  motion,  commencing  on  the 
second  day ;  the  second  by  a  splint,  sup- 
porting the  forearm  and  hand,  the  fingers 


124      INJURIES  AND  DISEASES  OF  BONES  AND  JOINTS. 


being  held  in  a  semiflexed  position  by  a 
large  pad  of  cork  attached  to  the  splint. 
The  anterior  part  of  the  splint  below  the 
fingers  may  be  gradually  shortened,  but 
the  patient  must  wear  it  for  months. 

Other  Methods. — Langenbeck  uses  a 
single  free  incision  over  the  dorsum  of 
the  w'rist,  along  the  centre  of  the  meta- 
carpal bone  of  the  mdex  finger ;  thi'ough 
this  opening  the  carpal  bones  and  the 
base  of  the  metacarpus  can  be  exposed 
and  tui'ned  out  without  wounding  the 
tendons.  Mayo  Robson  recommends 
an  incision,  starting  at  the  back  of  the 
hand  over  the  proximal  end  of  the  third 
metacarpal  bone,  and  running  vertically 
upwards  for  about  1|  inches,  passing 
over  the  centre  of  the  groove  in  the  back 
of  the  radius,  which  lodges  the  common 
extensors  of  the  fingers.  After  dividing 
the  skin,  superficial  fascia  and  deep,  the 
extensor  communis  digitorum  is  seen, 
the  knife  being  carried  down  to  the  bone 
between  the  tendon  of  the  index  finger 
on  the  outer  side  and  the  tendons  of  the 
three  inner  fingers  on  the  inner  side. 
The  incision  can  be  prolonged  downwards 
and  upwards  if  necessary.  The  sides  of 
the  wounds  are  relaxed,  and,  with  raspa- 
tory and  knife,  the  joint  can  be  exposed, 
and  the  diseased  bone  removed.  A  coim- 
ter-opening  is  made  close  by  the  extensor 
tendon  of  the  little  finger  for  drainage. 

Excision  of  the  Hip  Joint  is  usually 
performed  for  disease  of  the  femur,  or 
pelvis,  which  rest,  time,  fresh  air,  and 
good  diet  have  failed  to  arrest,  or  for 
certain  gunshot  injuries. 

A  report  of  a  committee  of  the  Clin- 
ical Society  as  to  the  indications  for 
operating  is  briefly  as  follows  : — 

{a)  1.  Necrosis  of  the  head  of  the 
femur,  and  its  conversion  into  a  loose 
sequestrum.  2.  The  presence  of  firm 
sequestra  either  in  the  head  or  neck  of  the 
femur,  or  in  the  acetabulum.  3.  Exten- 
sive caries  either  of  the  femur  or  of  the 
pelvis,  leading  to  prolonged  suppuration 
and  the  formation  of  sinuses.  4.  Intra- 
pelvic  abscess  following  disease  of  the 
acetabulum.  5.  Extensive  and  old  stand- 
ing disease,  and  ulceration  of  the  articular 
cartilages,  with  persistent  suppuration. 
6.  Displacement  of  the  head  of  the  femur 
on  the  dorsum  ilii,  with  chronic  sinuses 
and  deformity, 

(6)  Excision  should  be  performed  in 
cases  of  suppuration,  when  enlargement 
,of  the  liver,  or  albuminuria,  indicating 


the   presence  of  degeneration  of  the 
viscera,  is  detected. 

(c)  When  suppuration  continues  free, 
fi'esh  sinuses  are  formed,  or  extensive 
burrowing  is  in  progress,  and  the  patient 
is  losing  ground,  in  spite  of  treatment 
by  rest  and  free  drainage. 

{d)  In  disease  of  the  pelvis,  to  provide 
efficient  drainage  for  suppuration,  which 
may  sometimes  be  detected  near  the  floor 
of  the  acetabulum  by  the  finger  passed 
into  the  bowel,  though  pelvic  disease 
renders  the  prospect  of  recovery  tmder 
whatever  treatment  is  adopted,  doubtful. 
The  committee  consider  that  complete 
rest  and  extension,  with  the  -withdrawal 
of  matter,  should  always  be  first  pa- 
tiently tried,  and  only  if  this  plan  do  not 
succeed,  should  operative  measures  be 
resorted  to. 

Instruments  required. — 1.  Esmarch's 
tourniquet  and  elastic  bandage.  2.  Scalp- 
els. 3.  Strong  bistoury.  4.  Probe  pointed 
bistoury.  5.  Raspatory.  6.  Long  probes. 
7.  Adams'  saw.  8.  Chain  saw.  9.  Bow 
saw.  10.  Gouge.  11 .  Sequestrum  forceps. 
12.  Lion  forceps.  13.  Artery  forceps,  tor- 
sion forceps,  tenaculum  and  acupressure 
needles.  14.  Chisels.  15.  Bone  forceps.  16. 
Sutures.  17.  Ligatures.  18.  Retractors. 
19.  Blvuit  hooks.  20.  Absorbent  cotton 
or  lint.  21.  Sponges.  22.  Bandages.  23. 
Strapping.  24.  Oiled  silk.  25.  Mackin- 
tosh sheet.  26.  Ether  or  chloroform  and 
inhaler.  27.  For  materials  required  for 
aseptic  method,  vide  Wounds.  28.  Spat- 
ula. 29.  Drainage  tubes.  30.  Hot  water. 
31.  Splint,  or  weight  and  pulley. 

Operation. — The  sinuses  which  exist 
ought  to  be  made  use  of  if  possible. 
(1st  Step.)  The  incision. — When  the 
surgeon  can  choose,  he  should  make  a 
straight  incision  parallel  with  the  bone, 
extending  from  the  top  of  the  great 
trochanter  downwards,  for  three  inches, 
and  this  is  prolonged  forwards  from  the 
same  point  in  a  curved  direction,  with 
the  concavity  forwards,  towards  the  head 
of  the  bone ;  this  latter  incision  must  be 
of  limited  extent  to  avoid  the  anterior 
crural  nerve  and  femoral  vessels.  The 
incision  is  carried  boldly  Aovra.  to  the 
bone. — (2nd  Step.)  Clearing  the  hone. — 
The  limb  is  forcibly  adducted,  rotated 
inwards,  and  pushed  upwards  by  an 
assistant,  and  the  soft  structures,  partic- 
ularly at  the  anterior  and  lower  part  of 
the  head,  separated  by  a  probe  pointed 
bistoury.— (3rd  Step.)  Removalof  bone. — 
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The  head,  neck,  and  great  trochanter, 
should  be  fully  exposed,  and  an  Adams' 
or  chain  saw  applied  below  the  great 
trochanter.  Gant  recommends  that 
instead  of  dislodging  the  head  of  the 
bone,  it  should  be  excised  in  situ  by 
passing  a  long  narrow-bladed  saw  down 
to  the  line  of  the  section,  as  the  wound 
is  smaller,  and  the  parts  less  disturbed. 
The  acetabulum  must  be  examined,  and 
all  diseased  portions  removed  by  cutting 
pliers,  gouge,  saw,  etc. 

After-treatment. — The  wound  must  be 
dressed  in  a  suitable  manner,  and  drain- 
age tubes  inserted ;  then  extension  should 
be  applied  by  means  of  the  long  brack- 
eted splint,  Bryant's  double  long  splint, 
or  weight  and  pulley,  and  lateral  sand 
bags,  or  the  wire  cuirass.  As  soon  as  the 
wound  has  healed,  i.e.,  from  six  to  eight 
weeks,  the  patient  may  sit  up,  and  get 
about  with  crutches  and  some  hip  splint ; 
the  average  duration  of  treatment  is 
three  months. 

Oilier  Methods. — A  T-shaped  incision, 
or  a  semilunar  one,  skirting  three  sides 
of  the  trochanter,  may  be  used.  Bar- 
well  prefers  a  simple  semilunar  incision, 
beginning  half  an  inch,  or  more,  above 
the   anterior  angle  of   the  trochanter, 
sweeping  round  the  back  of  that  process, 
then  swerving  forwards  again,  and  ter- 
minating over  the  front  margin  of  the 
femur.    The  distance  between  these  two 
anterior  horns  would  be,  in  the  adult, 
about   4    inches,    in    the    child,  2^ 
inches.    The   flap   is  dissected  deeply, 
and  thrown  forwards,  so  as  to  leave 
the  bone  covered  only  by  its  tendinous 
expansions.     The    gkiteus   medius  is 
seen  running  obliquely  from  the  pelvis 
to  the  anterior  margin  of  the  trochanter. 
The  knife  is  now  sunk  to  the  depth  of 
half  an  inch  behind  the  process,  about 
the  middle,  as  regai'ds  length,  and  being 
made  to  skirt  the  bone  very  closely, 
passes  to  its  upper  edge,  and  onward  to 
the  margins  of  the  gluteus  tendon ;  being 
changed  from  a  perpendicular  to  a  hori- 
zontal position,  laying  flat  on  the  outer 
face  of  the  trochanter,  it  is  passed  under 
the  edge  of  the  muscle,  and  while  descend- 
ing, detaches  the  tendon  fi'om  the  bone. 
Next,  the  digital  fossa  is  to  be  sought, 
and  the  obturator  externus  and  internus 
divided  in  it.    The  surgeon  presses  the 
tendons  outwards  with   his  left  fore- 
finger, and   glides  it  up  towards  the 
acetabulum  until  he  feels  its  margin ; 


keeping  the  finger  on  this  place,  he 
guides  the  scalpel  to  this  spot,  sinks  it 
into  the  joint,  and  sweeps  it  round  this 
cavity. 

Sayre  uses  an  incision  four  to  eight 
inches  in  length,  commencing  at  a  point 
midway  between  the  anterior  superior 
spine  of  the  ilium  and  the  top  of  the 
,^reat  trochanter,  then  drawn  in  a  curved 
line  over  the  ilium,  making  an  incision 
across  to  the  top  of  the  great  trochanter, 
then  carries  it  midway  between  the  centre 
and  the  posterior  border  of  the  tro- 
chanter, and  completes  it  by  carrying 
the  knife  forwards  and  inwards.  He 
preserves  the  periosteum,  stripping  it  off 
with  a  periosteal  elevator. 

Heyf elder  uses  an  incision  beginning 
a  little  above  and  behind  the  great  tro- 
chanter, towards  which  it  passes  in  the 
line  of  the  fibres  of  the  gluteus  maxi- 
mus,  and  then  curves  around  and  behind 
the  trochanter,  downwards  and  a  little 
backwards,  terminating  over  the  linea 
aspera  between  the  insertions  of  the 
gluteus  and  vastus  externus. 

Excision  of  the  Knee  Joint  is  performed  : 
1.  In  cases  of  extensive  disease  and  dis- 
organisation of  the  joint  with  destruc- 
tion of  the  articular  cartilages,  and, 
perhaps,  dislocation,  but  without  the 
onset  of  hectic  or  emaciation ;  2.  To 
remedy  faulty  angular  osseous  or  liga- 
mentous ankylosis  ;  3.  For  gun-shot 
or  other  injuries.  The  excision  should 
always  be  complete,  the  patella  being 
removed  whether  affected  or  not.  The 
disease  must  be  limited  in  extent,  as  it 
affects  the  tibia  and  femur,  so  that  a 
sufiiciently  wide  bony  surface  remains 
to  support  the  weight  of  the  limb,  with- 
out this  being  too  much  shortened  to  be 
useful.  In  children  under  ten  or  twelve, 
excision  should  not  be  performed  if  the 
disease  extends  beyond  the  limit  of  the 
epiphysial  cartilages.  Among  the  various 
incisions  recommended  the  best  seems 
the  semilunar. 

Instruments  required. — 1.  Esmarch's 
tourniquet  and  elastic  bandage.  2. 
Scalpels.  3.  Strong  bistoury.  4.  Bow 
saw.  5.  Probe  pointed  bistoury.  6. 
Probes.  7.  Gouge.  8.  Osteotrite.  9. 
Chisel.  10.  Artery  forceps,  torsion 
forceps,  tenaculum,  and  acupressui'e 
needles.  11.  Bone  forceps.  12.  Liga- 
tures. 13.  Sutures.  14.  Retractors. 
15.  Blunt  hooks.  16.  Sponges.  17. 
Absorbent  cotton  or  lint.    18.  Bandages. 
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19.  Strapping.  20.  Oiled  silk.  21. 
Mackintosh  sheet.  22.  Drill.  23.  Splint 
and  pads.  24.  For  materials  required 
for  aseptic  dressing,  vide  Wounds.  25. 
Spatula.  26.  Drainage  tubes.  27.  Hot 
-water.  28.  Chloroform  or  ether  with 
inhaler. 

Operation. — (1st  Step.)  The  patient 
being  anaesthetised,  and  Esm  arch's  tour- 
niquet and  bandage  applied,  the  knife  is 
entered  on  one  side  of  the  limb  at  the 
posterior  part  of  the  condyle,  and  carried 
across  midway  between  the  pa,tella  and 
the  tuberosity  of  the  tibia  to  a  corre- 
sponding point  on  the  other  side.  This 
incision  is  made  right  down  to  the  bone 
throughout,  and  di\ddes  the  ligamentum 
patellse. — (2nd  Step.)  The  flap  is  dissected 
back,  the  crucial  and  lateral  ligaments 
divided  cautiously,  remembering  the 
position  of  the  popliteal  artery,  and  the 
end  of  the  femur  cleaned  as  far  as 
necessary,  the  limb  meanwhile  being  held 
in  a  strongly  flexed  position  by  an 
assistant. — (3rd  Step.)  The  articular 
surfaces  must  now  be  sawn  ofi"  with  a 
Butcher's  saw,  the  line  of  section  of  the 
femur  being  parallel  to  the  articular 
face,  and  not  at  a  right  angle  with  the 
axis  of  the  shaft.  If  necessary,  additional 
slices  of  bone  are  removed,  until  a  healthy 
surface  is  reached,  or  the  gouge  may  be 
used.  All  the  bone  normally  covered  by 
cartilage  must  be  removed.  In  children 
the  line  of  section  should  not  take  away 
all  the  trochlear  surface  of  the  femur,  as 
the  epiphysis  does  not  reach  this  height ; 
it  extends  to  only  a  little  below  the 
attachment  of  the  internal  lateral  liga- 
ment on  the  one  side,  and  below  the 
origin  of  the  popliteus  on  the  other. — 
(4th  Step.)  Next  the  tibia  must  be  ex- 
posed, cleaned,  and  sawn  ofi'  about  half 
an  inch  below  its  upper  surface,  in  a 
plane  slightly  oblique  from  below  up- 
wards, and  behind  forwards.  Finally 
the  patella  is  taken  out.  If  there  be 
any  difficulty  in  bringing  the  osseous 
surfaces  together  they  may  be  drilled 
and  sutured  with  wire  sutures.  Should 
it  be  impossible  to  straighten  the  limb 
after  removal  of  the  bone,  tenotomy 
should  be  perforined.  Morrant  Baker 
uses  two  steel  pins,  inserted  by  means  of 
a  movable  handle  through  the  head  of 
the  tibia  into  the  lower  end  of  the  femur 
for  about  three  inches,  to  secure  co- 
aptation of  the  osseous  surfaces.  These 
two  pins  cross,  forming  a  St.  Andrew's 


cross,  and  are  left  in  until  spontaneously 
loosened. — (5th  Step.)  Hiemorrhagemust 
then  be  stopped  and  the  flaps  brought 
nicely  together  with  sutures,  after  a 
drainage  tube  has  been  inserted  through 
a  counter-opening  at  the  back  between 
the  external  popliteal  nerve  and  the 
popliteal  artery. 

After-treatment. — Wire  splints  lined 
with  leather  and  provided  with  a  foot 
piece,  an  anterior  bracketed  splint,  Gant's 
splint,  or  plaster  of  Paris  or  paraffin  ban- 
dages, strengthened  with  wire  splints 
(for  five,  six,  or  more  weeks,  and  then 
reapplied).  To  obtain  the  best  results 
the  after-treatment  should  be  continued 
for  six  months. 

Other  Methods. — An  H -shaped  incision 
was  formerly  used,  but  is  now  seldom 
employed.  A  single  transverse  incision 
across  the  front  of  the  joint  immediately 
below  the  patella.  Lateral  incisions 
without  a  transverse  wound.  Fenwick 
saws  the  femur  in  a  curved  line  so  as  to 
present  a  rounded  surface,  and  divides 
the  tibia  from  behind  forwards  in  a  con- 
cave manner,  to  fit  the  rounded  extremity 
of  femur.  Herbert  Allingham  has  re-in- 
troduced the  following  operation.  A 
vertical  incision  is  made  over  the  joint, 
beginning  three  inches  above  the  patella, 
and  prolonged  down  to  the  tubercle  of 
the  tibia.  The  soft  tissues  are  divided 
down  to  the  bone,  and  the  knee-cap  sawn 
through  vertically,  dividing  it  into  two 
lateral  halves,  each  half  with  half  the 
quadriceps  tendon,  and  the  ligamentum 
patellse  are  slipped  well  to  the  side  of 
the  joint,  which  is  then  excised.  If  the 
patella  is  healthy,  this  is  united,  after 
incision  by  catgtit  sutures ;  if  diseased, 
remove  it  and  join  the  halves  of  the  ten- 
don with  sutures. 

Excision  of  the  AnJcle  Joint. — Cases 
requiring  excision:  1.  In  some  com- 
pound dislocations,  where  the  tibia  and 
fibula  are  protruding  ;  2.  For  disease  of 
the  ankle  joint ;  3.  In  certain  cases  of 
gunshot  injury.  Instrument  srequired 
are  the  same  as  for  the  preceding  opera- 
tion, with  the  addition  of  a  metacarpal 
saw. 

Operation  (Hancock). -^-Commence  the 
incision  about  two  inches  above  and 
behind  the  external  malleolus,  and  carry 
it  across  the  instep  to  about  two  inches 
above  and  behind  the  internal  malleolus. 
This  incision  should  merely  di\-ide  the 
skin.    Reflect  the  flap  so  made  and  next 
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cut  clown  upon  the  external  malleolus, 
carrying  your  knife  close  to  the  edge  of 
the  bone  both  behind  and  below  the  pro- 
cess, dislodge  the  peronei  tendons,  and 
divide  the  external  ligaments  of  the  joint. 
With  the  bone  forceps  out  the  fibula 
through  an  inch  above  the  malleolus,  re- 
move this  piece  of  bone  and  divide  the 
inferior  tibio-fibular  ligament,  now  turn 
the  leg  and  foot  on  the  outside.  Then  care- 
fully dissect  the  tendons  of  the  tibialis 
posticus  and  tiiexor  communis  digitorum 
from  behind  the  inner  ankle.  Cari-ying 
your  knife  close  round  the  edge  of  this  pro- 
cess, detach  the  internal  lateral  ligament, 
then  grasp  the  leg  with  one  hand  and  the 
dorsum  of  the  foot  with  the  other,  forci- 
bly turn  the  sole  of  the  foot  downwards, 
dislocating  the  lower  end  of  the  tibia  and 
protruding  it  through  the  wound,  where 
it  can  be  readily  sawn  off.  The  upper 
surface  of  the  astragalus  must  now  be 
removed  by  a  small  metacarpal  saw. 
Replace  the  parts  in  situ,  close  the 
wound  on  the  inner  side  and  front,  leav- 
ing the  outer  side  open,  apply  a  suitable 
dressing  and  place  the  foot  on  its  outer 
side  on  a  splint.  Osseous  ankylosis  is 
generally  obtained. 

Other  Methods.  —  Lateral  incisions 
(Barwell).  Single  incision  over  the  ex- 
ternal malleolus  (Buchanan). 

Liebricht's  method  consists  in  making  a 
transverse  superficial  incision,  beginning 
at  the  middle  of  the  posterior  border  of 
one  malleolus  and  ending  at  a  correspond- 
ing point  on  the  opposite  side.  The  tendo 
Achillis  is  cut  across,  and  a  second 
incision  made  along  its  inner  border. 
The  posterior  tibial  vessels  and  nerve, 
and  the  tendons  which  pass  behind  the 
malleoli,  are  then  easily  freed  and  drawn 
aside.  The  joint  is  opened  from  its  pos- 
terior and  external  aspect,  and  the  bones 
examined  and  excised.  After  which  the 
ends  of  the  tendo  Achillis  are  united 
by  sutures.  Mayo  Robson  advises  an 
anterior  longitudinal  incision,  external 
to  the  extensor  proprius  pollicis  and  an- 
terior tibial  vessels,  but  internal  to  the 


extensor  longus  digitorum.  The  sides  of 
the  wound  are  i-etracted,  and  on  dividing 
the  external  and  internal  lateral  liga- 
ments, and  extending  the  foot  forcibly, 
the  astragalus  can  be  removed  and  the 
ends  of  the  tibia  and  fibula  excised  in 
situ,  or  made  to  project,  and  removed 
with  a  Butcher's  saw.  A  counter-open- 
ing for  drainage  is  made  by  the  side  of 
the  tendo  Achillis. 

Subcutaneous  Section  of  the  Nech  of 
the  Femur  (Adams)  is  performed  in 
cases  of  faulty  ankylosis  of  the  hip.  A 
long  tenotomy  knife  is  entered  a  little 
above  the  trochanter,  and  passed  down 
to  the  neck,  opening  the  capsule  freely ; 
a  naiTOw  saw  is  entered  through  the 
wound,  and  the  neck  divided  from  before 
backwards.  If  the  head  of  the  bone  be 
destroyed,  shown  by  the  amount  of 
shortening  and  the  duration  of  the 
disease,  Gant  advises  that  the  operation 
should  be  performed  just  below  the  tro- 
chanter, also  in  cases  accompanied  by  the 
formation  of  osteophytes  round  the  neck 
of  the  femur.  He  writes ;  "  I  grasp  the 
front  of  the  thigh  wdth  the  left  hand 
below  the  trochanters,  and  turn  the 
mass  of  muscles  somewhat  outwards, 
planting  my  thumb  rather  below  the 
outer  side  of  the  femur  to  mai-k  the 
point  of  incision.  A  stout  tenotomy 
knife,  set  in  a  long  handle,  is  entered  at 
that  point  and  passed  down  to  and  over 
the  femur,  so  as  to  make  a  transverse 
line  across  the  bone ;  then  the  knife  is 
withdrawn,  and  still  keeping  the  thumb 
in  position  not  to  lose  the  track  of  the 
narrow  subcutaneous  incision,  a  thin 
narrow-bladed  saw,  set  in  a  long  handle, 
is  entered  at  the  same  point,  and  passed 
along  the  track  of  the  wound  over  the 
femur,  which  is  then  readily  divided." 
A  compress  of  Lint  is  applied,  and  the 
limb  brought  into  proper  position.  Gant 
lays  stress  upon  the  points  that  air 
should  not  be  admitted,  and  the  femur 
should  be  accurately  sawn  through  and 
not  fractured. 


128    INJURIES  AND  DISEASES  OF  THE  MUSCULAR  SYSTEM. 


SECTION  VI. 
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CHAPTER  XVII. 

INJURIES  AND  DISEASES  OF  MUSCLES  AND  BURS^. 


Sprains  or  Strains  of  muscle  are  of 
frequent  occurrence,  and  are  accompanied 
by  pain,  swelling,  stiffness  and  difficulty 
in  moving  the  part.  They  may  be  fol- 
lowed by  atrophy  or  paralysis. 

Treatment  consists  in  rest  and  com- 
pression by  paraffin  or  india-rubber  ban- 
dages applied  over  cotton  wool,  and 
rubbing  the  part  with  some  stimulating 
liniment.  To  relieve  pain,  dry  cupping 
is  serviceable,  and  acupuncture  or  scari- 
fication. Subsequently  galvanisation, 
followed  by  faradisation,  blisters,  and 
massage. 

Rupture  of  muscles  by  their  own  action, 
or  occasioned  by  violence  from  without, 
is  not  unf  requently  met  with,  though  the 
power  of  resistance  of  a  healthy  muscle 
is  enormous,  it  tearing  less  readily  than 
bone  or  tendon.  The  solution  of  conti- 
nuity occurs  either  in  the  muscular 
substance  itself;  at  the  junction  of  the 
fleshy  fibres  with  the  tendon ;  through 
the  tendon;  or,  lastly,  at  the  point  where 
this  is  inserted  into  the  bone.  The  acci- 
dent is  most  common  in  middle-aged 
persons,  also  in  cases  of  degeneration  of 
the  muscles  after  fevers,  as  typhoid,  scar- 
let fever,  yellow  fever,  etc.  In  ruptvire 
of  a  muscle  by  its  own  action,  it  must  be 
taken  unawares,  for  no  voluntary  act, 
however  violent,  will  rupture  a  muscle. 
Violent  muscular  spasms,  as  in  tetanus  or 
vomiting,  occasionally  produce  this  lesion. 

Symptoms. — 1.  Sudden  inability  to 
perform  the  accustomed  motions,  with 
pain,  and  a  sensation  of  something  hav- 
ing given  way.  2.  A  hollow,  due  to  the 
muscle  retracting,  and  perceptible  on 
external  examination.  3.  Extravasation 
of  blood.  4.  Weakness  or  atrophy  may 
occur  later  on. 

Seats. — The  tendo  Achillis,  gastrocne- 
mius, vasti,  rectus,  and  adductors  of  the 
thigh;  extensor  brevis  of  the  foot ;  biceps, 
triceps,  and  deltoid  in  the  arm  ;  pector- 


alis  major ;  and  the  recti  muscles  of  the 
abdomen  are  the  most  common  instances. 
When  the  rectus  abdominis  Is  ruptured, 
symptoms  of  intestinal  obstruction  or 
peritonitis  may  supervene. 

Union  takes  place  by  efiusion  of  lymph 
from  the  torn  vessels  into  the  sheath  of 
the  muscle  (which  remains  almost  intact). 
The  plastic  lymph  becomes  organised  into 
a  granulation  tissue,  which  developes  in 
the  course  of  a  week  into  a  dense  fibrous 
tissue  closely  resembling  tendon.  This 
tissue  is  formed,  whether  the  lesion  is 
through  the  muscular  fibres  or  through 
the  tendon. 

Treatment. — Maintain  perfect  rest  and 
relax  the  muscles  by  attention  to  the 
proper  position,  so  as  to  approximate  the 
torn  ends.  The  part  is  retained  in  this 
position  by  bandaging  with  plaster  of 
Paris,  or  rubber  bandages,  vmtil  union  is 
effected.  If  much  blood  is  effused,  apply 
evaporating  lotions,  but  never  make  an 
incision.  For  the  tendo  Achillis  the  foot 
is  extended,  and  the  knee  flexed,  by  the 
patient  wearing  a  slipper  attached  by  a 
band  (fixed  to  the  heel)  to  a  buckle  and 
strap  fastened  above  the  knee. 

Diseases  of  Muscles. — Muscular  tissue 
is  not  often  the  seat  of  primary  disease. 
Atrophy  and  rheumatic  affections  are 
common.  Syphilitic  fibroid  induration, 
syphilitic  gummata  and  abscess  are 
also  met  with.  Ossification  is  i-are.  Can- 
cer, either  encephaloid  or  scirrhus,  mny 
present  itself  as  a  secondary  affection, 
but  never  as  a  primary.  Sarcoma,  hy- 
datid,, fibroma,  enchondi-oma,  angci- 
oma,  myxoma,  and  lipoma  have  also 
occurred.  These  must  be  treated  on  ordi- 
nary principles. 

Hernia  of  M7isck,  hom  the  protrusion 
of  muscular  substance  througli  an  opening 
in  the  enveloping  aponeurosis,  may  takr 
place  as  tlie  result  of  ti-aumatic  injury. 

Symptoms. — Fulness  during  contrac- 
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tion  of  the  innscle,  disappearing  on 
relaxation.  Movement  is  painful  in  acute 
cases.  In  chronic  stages,  if  the  finger  be 
kept  on  the  situation  of  the  swelling,  the 
opening  can  be  detected,  and  the  muscle 
fibre  rising  up  into  the  aperture  on  con- 
traction. 

Treatment. — Rest  and  well  applied 
pressure ;  if  necessary,  close  the  hole 
with  sutures. 

WouTids  of  Tendons  are  treated  by 
suture  with  animal  ligatures,  as  carbolised 
catgut,  chromicised  catgut,  kangaroo 
tendon,  etc. ;  with  attention  to  position, 
splints  being  applied  if  necessary.  In 
old-standing  cases,  under  aseptic  precau- 
tions, cut  down  on  and  pare  the  divided 
ends,  and  suture  as  before  mentioned. 

Dislocation  of  Tendon  from  its  sheath 
may  result  from  a  sudden  twist.  The 
usual  situations  are  the  tibialis  posticus 
and  peronei  tendons,  as  they  pass  behind 
the  ankle ;  the  long  tendon  of  the  biceps ; 
and  the  tendons  of  the  forearm,  etc. 

Symptoms. — Pain,  loss  of  voluntary 
movement.  The  tendon  will  be  felt  in  its 
new  sitviation  and  a  hollow  in  its  normal 
position,  if  not  obscured  by  swelling. 

Treatment. — The  tendon  is  easily  re- 
placed, but  with  difficulty  retained  in 
position.  Pads,  strapping  and  splints 
may  be  tried,  and  if  unsuccessful,  subcu- 
taneous tenotomy  to  secure  its  adhesion 
to  the  sheath. 

Diseases  of  the  Sheaths  of  Tendons. 
Ganglion. — This  is  a  tumour  connected 
with  the  sheath  of  a  tendon,  usually  met 
with  in  the  hand.  It  may  be  "  simple"  or 
"  compound,"  and  generally  results  from 
chronic  irritation  and  repeated  overstrain 
of  the  sheath. 

Single  Ganglion  consists  of  a  cyst  con- 
nected with  the  sheath  of  a  tendon,  and 
containing  either  a  yellow  watery  fluid, 
or,  more  frequently,  a  gelatinous  sub- 
stance. Sometimes,  and  probably  nearly 
always  at  its  commencement,  it  freely 
■  communicates  with  the  cavity  of  the 
sheath,  but  later  this  aperture  has 
usually  closed. 

Characters. — It  forms  a  smooth,  elas- 
'tic,  globular,  and  tense  tumour,  not 
:  adherent  to  the  skin,  and  situated  on  one 
'  of  the  extensor  tendons  at  the  back  of 
ll  the  wrist,  (occasionally  on  the  front,  at- 
I"  tached  to  the  flexor  tendon),  or  front  of 
r  the  ankle,  now  and  then  behind  the 
I  external  malleolus,  originating  from  tlie 
I  peronei  tendons.     It  does  not  produce 


inconvenience  or  pain,  but  when  large 
it  may  occasion  pain  and  weakness  by 
pressing  on  the  adjacent  nerves,  and  is 
unsightly.  In  some  cases  translucency 
is  apparent. 

Diffiose  or  Compound  Ganglion  is  met 
with  in  the  palm  of  the  hand,  dorsum, 
sole,  or  the  inner  side  of  the  foot.  It  is 
formed  by  a  dilatation  of  the  sheath  of 
a  tendon,  from  overwork  or  sudden  exer- 
tion. 

Characters. — It  is  of  a  larger  size  than 
the  simple  variety,  and  of  an  irregular 
shape,  and  contains  a  watery,  clear, 
yellow-coloured  fluid,  with  occasionally 
melon-seed  or  rice-like  bodies  floating  in 
it.  The  sheath  is  thickened,  and  lined 
by  a  red  and  vascular  membrane.  When 
in  the  hand  it  always  extends  above  the 
annular  ligament,  above  and  below  which 
the  fluid  can  be  made  to  fluctuate. 

Treatment. — When  simple,  if  recent, 
blisters,  iodine  ointment  and  rest  on  a 
splint;  if  of  some  standing,  the  cyst 
should  be  ruptured  by  pressure  with  the 
two  thumbs,  striking  it  with  a  book,  or 
continued  pressure  by  means  of  a  coin 
wrapped  up  in  lint  and  strapped  firmly 
on  the  part.  If  these  means  fail,  a 
tenotome  should  be  introduced  obliquely 
through  the  skin,  the  sac  opened,  and 
the  wall  well  torn  by  the  point  of  the 
knife,  its  contents  being  pressed  out,  and 
a  pad  applied,  fixed  by  a  bandage.  In 
some  cases  a  seton  may  be  passed  through 
it.  As  a  last  resource,  it  may  be  dis- 
sected out,  but  this  is  liable  to  excite 
inflammation.  When  compound,  a  seton 
may  be  passed,  or  tinct.  iodi.  injected, 
or  incisions  made  in  vertical  directions 
over  all  the  afiected  tendons,  both  above 
and  below  the  annular  ligament,  and  the 
cavity  washed  out  with  iodiiie  Avater ;  or 
lastly,  the  tumour  may  be  carefully  dis- 
sected out  under  strict  aseptic  precau- 
tions. 

Inflammation  of  the  Sheaths  of  the 
Tendons  is  a  common,  and  often  a  grave 
occurrence.  Three  forms  are  met  with  ; 
].  Acute  septic  or  suppurative  the- 
citis ;  2.  Acute  simple  thecitis  or  teno- 
synovitis ;  3.  Chronic  thecitis. 

1.  Acute  septic  or  suppurative  the- 
citis follows  injection  with  septic  matter 
through  slight  wounds,  as  a  prick  or 
scratch.  It  is  frequent  in  the  hand, 
where  it  occasions  paronychia  tendinosa, 
or  thecal  abscess,  one  kind  of  whitlow. 

Symptoms.  —  Swelling,   and  intense 
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agouisiug  pain  in  the  finger,  shooting  up 
the  arm.  Redness  and  tension.  Feverish - 
ness,  ushered  in  by  a  rigor,  then  gr  eat 
constitutional  disturbance,  exhaustion, 
and  hectic.  The  pahn  becomes  affected, 
and  the  hand  and  forearm  immensely 
swollen.  Large  abscesses  form,  impli- 
cating the  connective  tissue  planes  of 
the  limb.  Necrosis  of  the  tendons, 
pyaemia,  disease  of  contiguous  bones  and 
joints,  and  uncontrollable  haemorrhage 
may  ensue  if  the  case  be  untreated. 

Treatment. — When  the  patient  is  seen 
early,  leeches,  belladonna  and  glycerine, 
hot  fomentation,  and  immersion  of  the 
part  in  hot  water,  alternately  with  poul- 
tices. Keep  the  bowels  open,  and  give 
liq.  ferr.  perchlor.  mxx  every  four  hours. 
If  there  be  no  relief  in  twenty-four 
hours,  or  as  soon  as  suppuration  is 
diagnosed,  make  a  free  incision  along 
the  centre  of  the  affected  iinger,  and 
apply  lin.  iodi.  over  the  skin  in  the  line 
of  the  vessels  of  the  f  oreai-m.  When  the 
palm  is  attacked,  make  further  incisions 
in  the  middle  line  of  the  finger,  and 
above  a  transverse  line  drawn  across  the 
hand  from  the  cleft  of  the  thumb,  to 
avoid  the  palmar  arches,  continue  the 
poultices  and  fomentations.  Opium  and 
alcohol  should  be  freely  given.  If  the 
forearm  be  involved,  the  usual  treat- 
ment for  cellulitis  must  be  employed, 
and  when  the  joints  are  much  diseased, 
amputation. 

2.  Acute  simple  thecitis  or  tenosyno- 
vitis. 

Causes.  —  Strains,  wounds,  bruises, 
rheumatism,  or  extension  of  inflamma- 
tion from  a  contiguous  joint. 

Symptoms. — L  Pain  along  the  tendon, 
increased  on  pressure  or  motion.  2.  Puffy 
swelling  along  the  line  of  the  tendon. 
3.  Weakness.  4.  Crepitation,  distinct, 
like  rustling  silk,  and  quite  different 
from  the  crepitus  of  fracture  or  anything 
else ;  it  is  due  to  the  rubbing  together 
of  the  walls  of  the  synovial  sac,  roughened 
by  exudation.    5.  Fluctuation. 

These  injuries  are  apt  to  be  very  slow 
in  repair,  leaving  stifiriess  (from  adhesion 
between  the  sheath  nnd  its  tendon), 
weakness,  and  liability  to  fresh  in- 
flammation on  slight  injury,  lasting  for 
years. 

Treatment. — Leeches  and  blisters  at 
the  commencement,  followed  by  rest  and 
compression  with  a  rubber  bandage  or 
strapping. 


3.  Chronic  thecitis. — Causes.  Follow- 
ing the  acute  form,  sprain,  i-heumatism. 

Symptomfi. — Similar  to  the  preceding. 
Loose  melon-seed  bodies  may  be  present 
in  the  sheath.  This  form  is  prone  to 
give  rise  to  disease  in  the  neighbouring 
joint. 

Treatment. — Constitutional  is  that  for 
rheumatoid  arthritis,  which  is  often 
present.  Locally,  rest,  counter-irritation 
by  blisters  or  iodine  liniment.  Sti-apping 
or  elastic  bandage.  Subsequently  mas- 
sage and  sulphur  baths.  Any  movable 
bodies  are  to  be  removed  with  aseptic 
precautions. 

Diseases  of  Bursce. — The  following  are 
the  principal  seats  of  bursae :  behind  the 
angle  and  on  the  symphysis  of  the  lower 
jaw;  on  the  angle  of  the  thyroid  car- 
tilage ;  on  the  acromion ;  the  external 
and  internal  condyles  of  the  humerus ; 
over  the  olecranon ;  the  styloid  processes 
of  the  radius  and  ulna ;  on  the  dorsal 
and  palmar  surfaces  of  the  metacarpo- 
phalangeal joints  ;  on  the  anterior  supe- 
rior spine  of  the  ilium ;  the  great  tro- 
chanter ;  the  ischial  tuberosity ;  the  lower, 
superior,  and  external  parts  of  the  patella; 
on  the  condyles  of  the  femur ;  the  tubercle 
of  the  tibia ;  the  malleoli;  os  calcis ;  dorsal 
surface  of  the  toes ;  and  on  the  plantar 
surface  of  the  heads  of  the  first  and  fifth 
metatarsal  bones.  Under  the  deltoid, 
gluteus  maximus,  latissimus  dorsi,  psoas, 
and  in  the  ham. 

Bursae  are  only  large  constant  lymph 
spaces  in  the  connective  tissue,  and  ai-e 
connected  with  the  neighbouring  lymph- 
atics, and  thus,  when  inflamed,  cellulitis  is 
apt  to  supervene  in  the  adjacent  parts, 
so,  after  an  injury  to  the  bursa  over  the 
olecranon,  cellulitis  of  the  forearm  is  vei-y 
common.  The  most  frequent  seat  of 
disease  is  the  bursa  patellae  (housemaid's 
knee),  and  this  will  serve  for  a  type  of 
diseases  of  bursae  generally.  The  aflVc- 
tions  to  which  it  is  Uable  are :  L  In- 
flammation ;  2.  Enlargements,  fluid 
and  solid. 

\.  Inflammation. — Causes.  Predisjio- 
sing,  are  gout,  lead  poisoning,  s^qihilis, 
rheumatism,  blood  poisoning,  scurvy, 
Bright's  disease.  — Exciting.  Wounds, 
bruises,  long-continued  friction  conjoinod 
with  pressure,  as  from  kneeling,  cold.  etc. 

Symptoms. — Severe  tensive,  throbbing, 
persistent  pam,  increased  by  pre.ssure. 
dependence,  or  motion.  Swelling.  Briglit 
redness  of  the  superjacent  parts,  which 
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are  hot  and  cedematous.  Fluctuation. 
Fever  (101°  to  104°).  The  swelling  is  in 
front  of  the  patella. 

Treatment. — Leeches,  ice,  evaporating 
lotions,  opium,  belladonna  and  glycerine, 
with  rest  on  a  well  padded  back  splint. 
If  cold  applications  are  not  soothing,  try 
warm  fomentations  or  poultices.  For  the 
constitutional  treatment,  vide  Inflamma- 
tion. Should  resolution  not  take  place, 
suppuration  occurs. 

Suppuration. — The  abscess  which  forms 
discharges  itself,  usually  subcutaneously, 
resulting  in  a  diffuse  abscess,  or  subfas- 
cially  giving  rise  to  cellulitis;  as  a  rare 
event  it  may  burst  into  the  joint.  In 
other  cases  the  inflammation  may  spread 
from  the  bursa  to  the  adjacent  bone. 

Treatment. — A  free  incision  must  be 
made  over  the  patella.,  under  aseptic  pre- 
cautions, for  in  a  certain  number  of  cases 
this  bursa  may  communicate  with  the 
knee  joint,  counter  openings  are  estab- 
lished if  necessary,  and  drainage  tubes 
inserted. 

2.  Enlargements. — The  bursa  may  be 
distended  with  a  clear  straw-colo\ired 
fluid. 

Symptoms.  —  An  oval  or  rounded 
tvimour,  occupying  the  situation  of  the 
bursa,  in  a  place  liable  to  constant  pres- 
sure. The  skin  is  thickened,  but  some- 
times thinned,  and  of  a  natural  colour. 
Often  a  distinct  friction  sound  and  feel- 
ing can  be  produced  on  handling  the 
swelling. 

Treatment. — Rest,  repeated  painting 
with  lin.  iodi.  Strong  pressure  with  a 
bandage,  the  limb  being  fixed  on  a  splint. 
Strapping.  Blistering.  Aspiration  or  tap- 
ping with  a  trocar.  Incision  by  punc- 
turing the  bursa  with  a  lancet  or  small 


knife,  withdrawing  its  contents,  and 
bringing  the  walls  accurately  together 
with  plaster,  combined  with  rest  in  bed. 
Subcutaneous  incision  by  passing  a  long- 
bladed  tenotomy  knife  for  some  distance 
under  the  skin,  and  dividing  the  bursa 
freely,  but  subcutaneously.  Passing  a 
seton,  and  lastly,  injection  of  iodine  (tr. 
iodi.  and  water,  equal  parts),  which  is 
allowed  to  remain  in  two  minutes;  this  is 
associated  with  rest  on  a  splint. 

Sometimes  the  bursa  contains  movable 
bodies  like  melon  seeds,  its  coats  being 
thickened,  and  the  contained  fluid  dark 
from  mixture  with  blood.  These  bodies 
are  altered  fringes  of  synovial  membrane, 
or  lymph ,  and  present  a  crackling  sensation 
on  handling  the  tumour. 

Solid  Enlargement  is  formed  by  fibrous 
deposit,  arranged  in  concentric  layers,  and 
seems  to  be  most  common  in  syphilitic 
individuals. 

Treatment.  —  Excision  under  aseptic 
precautions.  A  free  incision  is  made 
over  the  middle  line  of  the  tumour,  and 
the  skin  dissected  freely  back  on  each 
side.  The  upper  portion  of  the  tmnour 
is  separated  from  the  periosteum  of  the 
patella,  and  in  removing  the  lower  part, 
which  is  connected  with  the  capsule  of 
the  joint,  the  cellular  adhesions  which 
attach  the  tumour  must  be  put  on  the 
stretch  and  di-vided  with  the  edge  of  the 
knife  turned  towards  the  tumour.  At 
each  side  of  the  ligamentum  patellae,  the 
synovial  membrane  is  La  close  approxima- 
tion to  the  tumour,  and  should  be  care- 
fully avoided.  A  drainage  tube  is  in- 
serted, and  a  suitable  dressing  applied. 
In  three  cases  in  which  I  have  performed 
this  operation,  the  result  has  been  exceed- 
ingly satisfactory. 


CHAPTER  XVIII. 

INJURIES    TO  ARTERIES. 


Arteries  may  be  bruised.  The  effects 
of  the  contusion  may  be  transitory,  but 
occasionally  inflammation  follows,  lead- 
ing to  :  1.  Narrowing  or  obliteration  of 
the  vessel  from  contraction  of  its  coats ; 
2.  Plugging  of  the  ai'tery  from  the  for- 
mation of  a  clot,  which  produces  cessa- 
tion of  the  pulse  below.  3.  Ulceration 
and  haemorrhage. 


Rupture  may  be  complete  or  partial. 
In  the  latter  case  the  internal  and 
middle  coats  give  way,  whilst  the 
tougher  external  one  remains  intact; 
this  may  lead  to  gangrene  (but  this  is 
less  likely  than  when  an  arteiy  has  been 
ligatured),  occlusion  of  the  lumen,  or 
aneurism.  When  complete,  the  accident 
is  due  to  great  violence,  there  is  but 
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little  hsemorrhage  owing  to  retraction  of 
the  internal  and  middle  coats,  and  the 
external  being  drawn  down  and  twisted 
over  the  aperture.  Should  the  rupture 
he  subcutaneous,  extensive  extravasation 
or  traumatic  aneurism  is  produced. 

Wounds  are  accompanied  by  more  or 
less  hsemorrhage  varying  in  amount 
according  to  the  size  and  direction  of  the 
cut.  If  the  wound  be  longitudinal  the 
edges  do  not  gape  much,  but  if  trans- 
verse or  oblique  there  is  considerable 
retraction  from  the  state  of  tension  in 
which  the  vessel  is  normally  placed : 
that  this  is  the  cause  is  shown  by  the 
fact  that  if  an  artery  be  dissected  out 
and  removed  from  the  body  the  edges  of 
the  wound  are  not  separated  to  a  great 
extent.  When  an  artery  is  completely 
divided  less  bleeding  ensues  than  when 
the  injury  is  incomplete,  as  in  the  latter 
case  the  necessary  changes  in  the  coats 
of  the  vessel  cannot  take  place.  The 
complete  division  of  a  partially  severed 
vessel  is  often  sufficient  to  stay  the 
bleeding,  as  in  the  artery  of  the  frcenum, 
superficial  temporal,  etc. 

Arterial  Hcemorrhage.  —  When  an 
artery  is  wounded  the  blood  flows  from  it 
with  some  force,  in  a  bright  scarlet  stream, 
which  generally  issues  in  successive  pul- 
satory jets,  synchronous  with  the  con- 
traction of  the  left  ventricle ;  but  in  small 
vessels,  or  when  the  blood  is  poured  out 
at  a  distance  from  the  surface,  the  stream 
may  be  continuous.  Pressure  applied  to 
the  main  trunk  between  the  wound  and 
the  heart  will  cause  the  hsemorrhage  to 
cease.  When  the  blood  is  unable  to 
escape  through  an  external  opening  and 
is  sent  forth  into  the  cellular  tissue  of  a 
part,  it  is  termed  an  Extravasation. 

Spontaneous  Arrest  of  Bleeding. — 1. 
Increase  in  the  coagulability  of  the 
blood.  As  the  blood  flows,  its^ower  of 
coagulation  becomes  greater,  this  being 
sufficient  in  small  vessels  to  stop  the 
hsemorrhage. 

2.  Weakening  of  the  heart's  action 
and  diminished  force  of  the  stream. 
This  assists  powerfully  in  aiding  the 
formation  of  a  clot,  and  procuring  clo- 
sure of  the  wounded  vessel,  by  allowing 
time  for  a  coagulum  to  develop. 

3.  Changes  in  the  coats  of  the  vessel. 
These  consist  of  a  retraction  of  the  vessel 
within  its  sheath,  due  to  the  fact  that  all 
arteries  are  elastic  tubes  in  a  state  of 
tension,  leaving  room  for  the  production 


of  the  "  external  clot,"  which  is  also  aided 
by  the  rough  surface  of  the  sheath. 
Circular  contraction  of  the  coats  simul- 
taneously occurs,  diminisliing  the  lum.en 
of  the  vessel  considerably,  and  favouring 
the  formation  of  the  "internal  clot." 
The  circular  contraction  is  most  marked 
in  the  smaller  arteries,  as  in  these  the 
muscular  coat  is  most  developed.  The 
internal  clot  is  formed  of  laminae  with  a 
spiral  arrangement.  It  is  dark,  com- 
posed of  fibrin  with  white  and  red 
corpuscles,  firmly  fixed  by  its  base  to  the 
margins  of  the  aperture,  and  having  its 
apex  and  sides  free.  This  clot  is  of 
immense  importance  in  the  subsequent 
changes  necessary  for  the  permanent 
closure  of  the  artery. 

Permanent  Occlusion  takes  place  by 
adhesive  inflammation  accompanied  by 
continued  contraction  of  the  coats  of 
the  vessel.  Lymph  is  poured  out  within 
and  on  the  exterior  of  the  artery ;  it  is 
effused  from  the  cut  surface  of  the  in- 
ternal and  middle  coats,  and  forms  the 
base  of  the  internal  clot  which  becomes 
gradually  organised.  The  coloured 
corpuscles  by  degrees  lose  their  shape 
and  colouring  matter,  and  gradually 
unite  with  the  coagulated  fibrin.  The 
latter  may  be  converted  into  connective 
tissue  by  proliferation  of  the  white 
corpuscles  contained  in  it,  or  by  invasicn 
of  leucocytes  derived  from  the  wall  of 
the  vessel.  The  internal  coat  contracts, 
embracing  the  clot  fii-mly.  The  final 
step  is  the  obliteration  of  the  artery  up 
to  its  first  collateral  branch,  and  its 
transformation  into  a  dense  fibrous  cord. 

Constitutional  Effects  of  HcemorrJiage 
vary  in  accordance  with  the  quantity  of 
blood  lost,  the  size  of  the  vessel,  the  rate 
at  which  it  is  poured  out,  and  the 
patient's  strength  to  support  the  loss. 
If  a  large  artery  be  wounded,  death  may 
result  immediately ;  should  the  case 
be  not  so  serious  as  this,  a  state  of  sjnacope 
follows,  with  nausea,  profuse,  cold, 
clammy  sweats,  coldness  and  ghastly 
pallor  of  the  surface,  gasping  breathing, 
and  tossing  of  the  arms,  intense  un- 
quenchable thirst,  gi'eat  restlessness  and 
agitation,  vision  and  audition  fail,  and 
the  pulse  is  feeble,  or  may  be  absent 
at  the  wrist.  If  the  patient  rally  he 
may  recover  without  any  subsequent 
harm,  but  more  often  a  state  of  anaimia 
remains  with  dropsy.  Irritative  fevir 
is  a  common  sequel,  the  pulse  being  very 
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frequent,  with  a  jerking,  thrilling  sen- 
sation, gi-eat  thirst  and  restlessness, 
throbbing  of  the  temples,  headache, 
palpitation,  noises  in  the  ears,  sleep- 
lessness and  delirium.  Children  and 
old  persons  bear  loss  of  blood  badly. 

Treatment.  — Arrest  the  haemorrhage 
by  suitable  means.  Rest  in  bed  in  the 
recumbent  position ;  should  the  patient 
stand  erect,  a  fatal  syncope  may  result. 
The  head  should  be  dependent,  and  the 
extremities  may  be  bandaged  from  feet 
and  hands  to  the  trunk,  to  give  as  good 
a  supply  of  blood  as  is  possible  to  the 
great  nerve  centres.  Hot  tea  or  coflee, 
and  stimulants,  given  warm,  but  in 
moderation.  Subcutaneous  injection  of 
ether  is  often  of  great  service.  Hot 
bottles  should  be  applied  to  the  feet,  sides 
of  thighs  and  chest,  and  to  any  other 
convenient  place,  the  patient  being  cov- 
ered with  Avarm  blankets.  Opium  is  a 
valuable  remedy.  When  reaction  sets 
in,  give  plenty  of  nourishment  in  a 
hquid  form,  little  and  often  must  be  the 
surgeon's  motto ;  beef  tea,  peptonised 
milk,  fresh  arterial  blood  from  the  heart 
of  the  bullock,  etc.  Salines,  as  acetate 
of  ammonia,  with  digitalis  and  opium, 
and  afterwards  small  doses  of  iron.  Ice, 
in  small  pieces,  for  the  patient  to  suck, 
will  quench  the  unbearable  thirst.  In 
hjemorrhagic  diathesis,  tr.  ferri  perchlor.; 
oil  of  turpentine ;  acetate  of  lead  ;  hazel- 
ine ;  gallic  acid ;  and  ergotine  are  the 
best  remedies('yzVZe  hsemori'hagic  diathesis). 
In  severe  cases,  transfusion  should  be  tried. 

Transfusion  may  be  immediate,  the 
blood  being  poured  from  a  healthy  person 
directly  into  the  vein  of  the  recipient 
without  any  alteration  from  the  natural 
state ;  or  mediate,  the  blood  being  drawn 
into  a  vessel  and  dehbrinated,  or  other- 
wise changed,  and  then  injected  into  the 
recipient's  vein.  For  the  first  method, 
Aveling's  or  Roussel's  apparatus  are 
best  ;  for  the  second,  Wagstaffe's.  If 
blood  cannot  be  obtained,  saline  fluids,  as 
Dr.  Little's,  may  be  used  : — 

Chloride  of  sodium  gr.  Ix 
Chloride  of  potassium  gr.  vj 
Phosphate  of  soda  gr.  iij 
Cai-bonate  of  soda  gr.  xx 
Distilled  water  5  xx. 

)5ij  of  alcohol  may  be  added,  or  chloride 
of  potassium  omitted.  Three  or  four 
pints  may  be  made  ready,  and  kept  at  a 
temperature  of  98°  to  100°.  Aveling's 
apparatus  may  be  used. 


Local  Treatment  of  Arterial  Hcenwr- 
rhage. — The  means  employed  to  arrest 
haemorrhage  are:  1.  Pressure;  2.  Cold; 
3.  Actual  cautery;  4.  Flexion;  5.  Ligat- 
ure ;  6.  Torsion ;  7.  Constriction ;  8. 
Forcipressure;  9.  Acupressure;  10.  Styp- 
tics. 

1.  Pressure  is  an  excellent  mode  of 
controlling  bleeding ;  as  a  temporary 
measure,  it  is  used  by  means  of  the 
tourniquet,  or  finger  (digital),  to  the 
main  artery,  until  a  ligature  can  be 
applied,  or  other  steps  be  taken.  When 
an  artery  is  bleeding  in  a  wound  the 
haemorrhage  can  always  be  stopped  for 
the  time  being,  if  the  thumb  be  fairly 
placed  on  the  bleeding  orifice.  A  tem- 
porary tourniquet  can  be  readily  im- 
provised by  rolling  up  a  stone  in  a 
handkerchief,  applying  the  stone  over 
the  artery,  and  tying  the  handkerchief 
over  the  limb;  a  stick  passed  under- 
neath this,  and  twisted,  will  give  the 
necessary  pressure.  For  the  permanent 
arrest  of  haemori'hage  from  small  vessels 
which  lie  on  a  bone,  such  as  the  temporal 
or  palmar  arch,  a  graduated  compress, 
tightly  bandaged  down  over  the  bleeding 
point,  is  very  efficient.  If  a  limb  be 
implicated,  compresses  should  also  be 
applied  above  the  wound,  along  the  course 
of  the  vessel,  and  the  part  bandaged 
from  below  upwards,  and  fixed  to  a  splint. 
Compression  is  of  service  in  woiands  pene- 
trating deep  cavities,  as  the  thorax  and 
abdomen,  and  lastly,  when  the  blood 
issues  from  several  vessels  at  the  same 
time.  In  some  cases,  filling  the  woimd 
with  shot  is  advantageous. 

Esmarch's  Bloodless  Method  is  a  good 
example  of  the  power  of  pressure :  it 
consists  in  applying  an  elastic  bandage 
to  the  limb  from  the  distal  extremity,  to 
press  the  blood  out,  and  using  as  a  tour- 
niquet an  india-rubber  tvibe  or  band. 
Aston  Key  removed  the  blood  from  the 
limb  by  stroking  it  firmly  with  the  hands 
from  the  extremity  towards  the  trunk, 
and  then  applied  the  tourniquet. 

2.  Cold.—Bj  exposing  the  part  to  the 
air,  pouring  a  stream  of  cold  water,  or 
applying  ice.  This  is  of  great  service  in 
checking  general  oozing  of  arterial  blood 
from  a  cut  surface,  and  in  cases  of  bleed- 
ing from  the  rectum,  vagina,  or  mouth. 

3.  The  Actual  Cautery  is  occasionally, 
but  not  often  resorted  to,  in  those  cases 
in  which  the  haemorrhage  issues  from  soft, 
spongy  parts,  where  a  ligature  would  not 
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hold,  or  where  it  proceeds  from  many 
points  at  the  same  time,  or  when  a  small 
vessel  passes  through  a  bone.  If  the 
artery  be  very  small,  a  knitting  needle 
heated  makes  a  i-eadily  accessible  and 
handy  cautery.  The  iron  should  be 
applied  at  a  black  heat.  Paquelin's 
thermo-cautery  is  a  capital  apparatus. 
In  some  cases,  the  galvanic  cautery  is 
superior  to  any  other. 

4.  Flexion,  of  the  arm  at  the  elbow,  or 
the  leg  at  the  knee,  will  diminish  or  stop 
pulsation  in  the  distant  arteries.  It  is 
employed  in  wounds  of  the  palmar  arches 
and  forearm,  or  of  the  leg  and  foot.  A 
handkerchief  or  piece  of  lint  having  been 
placed  in  the  bend  of  the  joint,  the  limb 
is  flexed  until  bleeding  has  ceased,  and 
kept  in  this  position  by  means  of  a 
bandage. 

6.  Ligature  is  the  simplest,  safest,  and 
most  efficacious  means  we  possess  of 
arresting  haemorrhage.  The  rules  for 
treating  a  wounded  artery  by  tying,  are  : 
1.  Apply  a  tourniquet,  cut  directly  down 
on  the  wounded,  artery,  and  tie  the  vessel 
there  ;  2.  Apply  a  ligature  to  both  ends  of 
a  cut  artery,  or  above  and  below  a  punc- 
ture in  an  artery,  and  then  divide  the 
vessel  between  the  ligatures  ;  3.  In  wound 
of  am,  artery  near  its  bifurcation,  ligature 
the  main  artery  and  both  branches,  three 
ligatures  thus  being  necessary.  The  rea- 
sons for  cutting  down  on  the  bleeding 
point  are,  that  secondary  haemorrhage  is 
prone  to  come  on  after  some  days,  when 
the  anastomosing  vessels  have  increased 
in  size,  the  bleeding  proceeding  from  the 
lower  end  of  the  vessel.  Secondly,  that  it  is 
impossible  to  know  the  exact  artery  from 
which  the  loss  arises,  unless  this  is  sought 
for  in  the  woiind  itself.  As  long  as  there 
is  an  external  wound  communicating  with 
an  artery,  whatever  the  state  of  the 
adjacent  parts  may  be,  these  rules  should 
be  followed.  In  ligaturing  an  artery 
that  has  bled  long  or  repeatedly,  care 
must  be  taken  to  apply  the  ligature 
directly  to  the  vessel  and  not  to  the 
sheath,  which  is  infiltrated  and  thick- 
ened with  coagulated  blood.  Should  the 
coats  of  the  artery  be  softened  or  diseased, 
the  vessel  must  be  isolated  until  a  liealthy 
portion  is  reached ;  or  if  this  be  impract- 
icable, a  ligature  may  be  applied,  includ- 
ing more  or  less  of  the  surrounding 
structures.  In  primary  hfemoiThage  from 
a  wound,  if  the  bleeding  have  ceased,  no 
attempt  is  to  be  made  to  search  for  the 


vessel.  In  secondary  haemorrhage,  even 
slwuld  the  bleeding  luive  ceased,  the  vessel 
must  always  be  secured. 

Application  of  the  I/i,gature. — The  mouth 
of  the  artery  must  be  drawn  forwards 
by  a  tenaculum,  or  artery  forceps,  and 
tied  tightly  in  a  reef-knot.  In  tying  the 
knot  the  ends  of  the  ligature  should  be 
woimd  round  the  fore  and  middle  fingers 
of  each  hand,  and  the  thumb  extended 
on  them  close  to  the  vessel,  the  ligature 
being  steadily  tied  without  jerking. 
The  ends  of  the  ligature  should  be  cut 
short  in  all  animal  or  aseptic  ligatures, 
in  others  one  end  is  cut  short  and  the 
other  left  hanging  out  of  the  wound 
at  its  most  dependent  angle.  The  best 
materials  for  ligature  are  prepared  silk 
or  catgut,  aorta  of  ox,  kangaroo  tendon, 
whale  tendon,  well-waxed  hempen  twine, 
etc.  In  cases  of  emergency  use  linen 
thread,  tape,  or  anything  else  that  is 
handy. 

6.  Torsion  is  frequently  employed  in- 
stead of  the  ligature ;  it  is  effected  by 
drawing  the  vessel  from  its  sheath  with 
a  pair  of  strong  serrated  forceps,  and 
twisting  it  in  the  direction  of  its  axis 
until  resistance  ceases  (unlimited  torsion) ; 
or  by  di'awing  out  the  vessel  and  fixing 
it  with  one  pair  of  forceps  about  a  quarter 
of  an  inch  from  its  extremitji-,  and  seizing 
the  end  with  another  pair,  twisting  it 
round  for  about  a  dozen  times  until  it  is 
torn  off  (limited  torsion).  Bryant's  tor- 
sion forceps  is  an  excellent  instrument 
to  use.  There  is  no  artery  in  the  body, 
however  large,  which  may  not  be  safely 
sealed  by  this  method.  The  twisted  end 
of  the  artery  is  thrown  off,  and  vii'tually 
acts  like  a  foreign  body. 

7.  Constriction. — Speii',  of  New  York, 
uses  an  artery  constrictor,  consistmg  of 
a  flattened  metal  sheath,  and  sliding  steel 
tongue,  with  a  hook,  tight  fittuig  enough 
to  constrict  thoroughly,  and  grooved,  and 
smooth  enough  not  to  lacei-ate  the  exter- 
nal coats,  while  it  makes  complete  inva- 
gination of  the  internal  j  it  is  worked 
by  a  screw.  The  artery  is  seized  by 
a  tenaculum  or  forceps,  and  the  hook 
placed  round  the  vessel,  the  tongue  is 
then  drawn  tightly  on  the  ai-tery  by 
ujeans  of  the  screw,  and  the  vessel  drawn 
up  the  tube  as  far  as  may  be  necessary ; 
the  instrument  is  then  detached  from 
the  ai'tery. 

8.  Forcipressure  or  Crushing. — Catch 
forceps,  with  strong  serrated  blades,  ar© 
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employed  (Koeberle  or  Spencer  Wells), 
and  completely  crush  the  end  of  the 
vessel,  breaking  across  the  inner  brittle 
coats. 

9.  Acupressure  is  especially  useful  in 
woimds  of  the  hand  and  wrist,  foot  and 
ankle,  where  tendons  render  much  inter- 
ference with  the  parts  inadvisable  ;  it  is 
also  serviceable  for  wounds  of  the  scalp 
and  face.  For  the  introduction  of  acu- 
pressure we  are  indebted  to  the  late  Sii- 
J.  Y.  Simpson.  Pirrie,  who  was  a  gi'eat 
advocate  of  this  method,  writes  :  "  Being 
perfectly  convinced  that  acupressure  only 
requires  a  fair  and  skilful  trial  to  secure 
its  general  adoption,  believing,  as  I  do 
most  firmly,  that  the  employment  of  this 
method  of  arrestmg  haemorrhage  is  the 
greatest  single  improvement  in  modern 
times  in  the  treatment  of  incised  wounds, 
I  am  anxious  to  state  my  decided  con- 
victions concerning  its  merits."  He 
states  three  methods  only  are  required  ; 
that  by  one  or  the  other  of  these  every 
vessel  which  it  is  possible  to  reach  by 
ligature  may  be  effectually  secured  by 
acupressure.  These  three  methods  he 
terms  :  1.  Circumclusion  ;  2.  Torsoclu- 
sion ;  3.  Retroclusion.  For  the  first, 
an  acupressure  pin  and  a  loop  of  inelastic 
iron  wire  are  employed ;  for  the  second 
and  third,  a  pin  only. 

Circumclv^ion. — The  pin  is  entered  a 
line  or  two  to  one  side  of  the  artery, 
passed  below  or  behind  the  vessel,  its 
point  emerging  a  little  beyond  it.  The 
loop  of  wire  is  next  thrown  over  the  point 
of  the  pin,  carried  across  the  artery,  drawn 
tight  to  close  the  vessel,  and  secured  by 
a  half-twist  round  the  stem  of  the  pin. 

Torsoclusion  consists  in  two  steps. — 
(1st  Step.)  The  pin  is  inserted  in  the  tis- 
sues pretty  close  to  the  mouth  of  the 
bleeding  artery,  it  is  then  pressed  in- 
wards in  a  direction  parallel  to  the  vessel, 
and  its  point  is  caused  to  emerge  to  the 
extent  of  several  lines. — (2nd  Step . )  This 
consists  in  giving  a  quarter  i-otation  to 
the  pin  so  as  to  place  its  emerged  extrem- 
ity above  and  at  right  angles  to  the 
artery ;  in  pressing  it  well  down  against 
the  small  portion  of  tissue  between  the 
instrument  and  the  vessel ;  and  in  send- 
ing the  point  for  some  distance  into  the 
tissues  beyond  the  artery,  for  the  pur- 
pose of  securing  the  pin  in  position  and  of 
maintaining  the  twist. 

Retroclusion,  so  named  in  consequence 
of  the  pin  passing  ultimately  behind 


the  artery,  is  satisfac^'ory  for  vessels 
of  small  size.  (1st  Step.)  The  pin  is 
entered  into  the  muscular  tissue,  a  little 
to  one  side  of  the  artery,  held  almost  flat 
upon  the  wound,  caused  to  emerge  and 
passed  in  front  and  a  little  beyond  the 
track  of  the  vessel.  (2nd  Step.)  The 
head  of  the  pin  is  made  to  describe  the 
greater  part  of  a  semicircle,  so  as  to  be 
placed  nearly  flat  on  the  opposite  side  of 
the  wound,  its  point  is  then  sent  behind 
the  artery,  in  the  contrary  direction  to 
that  in  which  it  passed  in  the  first  step, 
and  pressed  on  until  it  is  fixed  in  the 
tissues  adjacent  to  the  vessel. 

10.  Styptics  are  substances  which 
aid  the  contraction  of  the  vessels,  and 
rapidly  cause  coagulation.  They  are 
chiefly  used  in  bleeding  from  spongy  sur- 
faces or  cavities.  The  best  are  hot  water, 
perchloride  or  sulphate  of  iron,  spirits  of 
turpentine,  alcohol,  gallic  and  tannic 
acids,  matico,  alum,  nitrate  of  silver,  sul- 
phate of  copper  or  zinc,  Ruspini's  styptic, 
tincture  of  hazeline,  and  the  positive  pole 
of  the  galvanic  battery.  Styptic  colloid 
is  of  service  for  small  wounds.  Pagliari's 
styptic  is  reliable;  it  is  made  of  tr. 
benzoin  fjviij,  aluminis  Ib.j,  aq.lbs.x. 
Mix  and  boil  for  six  hours  in  a  glazed 
earthenware  vessel,  stirring  constantly, 
and  supplying  the  loss  with  hot  water. 
Strain  and  keep  in  stoppered  bottles. 
Gross  writes  :  "  Haemorrhage  of  some  of 
the  internal  cavities,  especially  of  the 
uterus,  consequent  upon  the  presence  of 
fibroid  tumours, is  often  promptly  arrested 
by  the  injection  of  a  solution,  consisting 
of  5j  of  iodine,  5ij  of  iodide  of  potassium 
in  3ij  of  alcohol,  and  ^iv  of  water." 

Effects  of  Ligature. — The  immediate 
effect  of  the  apphcation  of  a  ligature  is 
division  of  the  two  inner  coats  and  con- 
striction of  the  outer. —  (1st  Step.)  Coagu- 
lable  lymph  is  effused  by  the  retracted 
coats,  forming  an  internal  clot  of  conical 
shape,  the  base  being  made  up  of  lymph 
and  fibrin,  firmly  adherent  to  the  end  of 
the  artery;  the  middle  and  apex  com- 
posed of  a  dark  red  fibrinous  clot,  floats 
loosely,  and  reaches  as  high  as  the  first 
collateral  branch. — (2nd  Step.)  The  divi- 
ded ends  of  the  internal  coat  are  joined 
by  plastic  lymph,  and  also  united  to  the 
lymph  effused  in  the  interior  of  the  vessel 
round  the  ligature.  By  the  sixth  week 
the  free  part  of  the  clot  is  absorbed,  the 
vessel  contracting  meanwhile.  In  fine, 
the  base  of  the  clot  is  incorporated  with 
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the  coats  of  tho  artery  and  transformed 
into  a  firm  fibrous  cord. — (3i'd  Step.) 
The  outer  coat  having  poured  out  lymph 
becomes  attached  to  the  sheath,  and  is 
thus  strengthened,  while  the  ligature 
occasions  sloughing  and  ulceration  of  the 
part  included  in  it,  and  this  is  loosened 
and  detached  about  the  eighth  day  in  the 
smaller  arteries,  as  the  radial,  and  from 
the  sixteenth  to  the  twentieth  day  in  the 
larger  vessels,  as  the  femoral  or  subcla- 
vian. 

Collateral  Circulation. — After  the 
passage  through  the  main  artery  has 
been  stopped  by  a  ligature  the  blood 
seeks  new  channels  to  reach  the  distal 
part  of  the  Umb;  it  passes  in  all 
directions,  entering  every  vessel,  both 
large  and  small,  and  thus  sufficient 
blood  is  supplied  to  support  life  even 
when  large  arteries,  as  the  aorta, 
have  been  ligatured.  The  vessels  which 
perform  this  office  are  those  contiguous 
to  the  one  ligatured  and  on  the  same 
side  of  the  body.  The  capillaries  enlarge 
first,  and  then  the  anastomosing 
arteries  forming  an  interlaced  network ; 
this  commences  by  a  general  enlarge- 
ment of  the  muscular  and  subcutaneous 
branches,  but  in  less  than  a  year  the 
blood  stream  becomes  permanently 
localised  in  a  few  of  the  larger  arterial 
branches  adjacent  to  the  seat  of  the 
ligature  ;  these  auxiliary  vessels  are 
sometimes  given  oflf  by  the  affected 
arteiy,  but  more  often  arise  from  some 
neighbouring  trunk.  The  injured  vessel, 
as  befoie  mentioned,  is  converted  into 
a  fibro-cellular  cord,  to  the  first  large 
collateral  branch,  where  it  is  again 
pervious,  and  receives  the  blood  from 
the  collateral  currents.  If  the  supply 
of  blood  be  inadequate  gangrene  super- 
venes, or  short  of  this,  the  limb  remains 
cold  and  weak.  The  collateral  circula- 
tion is  most  rapidly  established  in  young 
pei'sons. 

Secondary  Haemorrhage.  —  Causes. 
Local. — 1.  Faulty  application  of  the 
ligature,  etc.  2.  Presence  of  a  collateral 
branch  in  the  vicinity  of  the  ligature, 
especially  on  the  distal  side.  3.  Wound 
of  a  collateral  branch.  4.  Diseased 
state  of  the  arterial  coats.  5.  Morbid 
changes  in  the  clot.  6.  Traction  or 
other  disturbance  of  the  ligature.  7. 
Too  tight  dressings,  or  dependence  of  the 
part.  8.  Absence  of  retraction  in  the 
vessel. 


Geneial.  —  Albuminuria,  erysipela.s, 
pyasmia,  phlebitis,  excited  state  of  the 
circulation,  hospital  gangi-ene,  ana;mia, 
debility,  hajmorrhagic  diathesis,  organic 
lesions  of  the  liver,  heart,  or  other 
viscera,  scurvy,  etc. 

Symptoms. — The  blood  trickles  forth 
in  small  amount  at  first,  but  this  recurs 
again  and  again,  until  by  these  l  epeated 
losses  the  patient  is  exhausted;  or  in 
other  cases  a  large  quantity  may 
suddenly  gush  out. 

Time  at  which  it  occurs. — 1.  Sub- 
sequent to  the  arrest  of  primary  bleed- 
ing and  before  suppuration  has  pre- 
sented itself,  that  is  from  the  fifth  to  the 
sixth  day.  This  is  termed  intermediaiy 
or  reactionary  haemorrhage,  or  the  first 
form  of  secondary  haemorrhage.  It  is 
due  to  increased  vascular  action 
following  the  initiatory  shock,  driving 
the  blood  forcibly  through  the  arteries 
and  loosening  the  coagula.  2.  A  few 
days  afterwards,  as  the  result  of  dis- 
ease of  the  arterial  coats,  sloughiog,  or 
defective  repair.  3.  When  the  ligature 
is  separating  in  consequence  of  imperfect 
formation  of  the  clot,  or  extension  of 
ulceration  necessary  to  detach  the 
ligature.  The  bleeding  is  generally 
from  the  distal  end  of  the  artery.  4. 
Following  the  complete  separation  of  the 
ligature,  whilst  the  wound  stiU  remains 
open. 

Treatment. — Subsequent  to  ligature 
the  patient  should  be  kept  quiet,  and 
the  bowels  and  secretions  attended  to ; 
all  stimulants  must  be  forbidden,  and 
no  interference  with  the  ligature  per- 
mitted. Directly  secondary  hfemor- 
rhage  appears  means  must  at  once  be 
taken  to  stop  it.  When  it  proceeds 
from  a  stump,  and  is  small  in  quantity, 
occurring  a  few  days  after  the  opera- 
tion, position,  cold,  pressure  with  a 
graduated  compress,  or  filling  the  wound 
with  shot,  together  with  digital  com- 
pression of  the  main  ai-tery,  may 
an-est  it.  If  the  bleeding  still  con- 
tinue, seek  for  the  vessel,  and  tie 
it;  should  the  ligature  not  hold,  apply 
the  actual  cautery.  When  the  ha^mor- 
rliage  comes  fiom  the  main  artery 
after  the  tenth  day,  pressure  by  the 
horse-shoe  tourniquet  may  be  first 
used  ;  if  this  be  unsuccessful,  the  flaps 
must  be  opened  up  and  tho  vessel 
sought  for  and  .secured.  In  the  case  of 
the  flaps  being  very  sloughy,  so  that  a 
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ligature  will  not  hold  at  the  seat  of  the 
bleeding,  the  main  artery  should  be  tied 
just  above  the  flaps.  For  hsemorrhage 
from  a  vessel  that  has  been  tied  in 
continuity,  pressure  by  a  compress  and 
toiu-niquet  is  applied  as  a  preliminary 
measure.  Should  bleeding  still  continue, 
if  in  the  extremities,  the  wound  must  be 
opened  and  the  artery  tied,  if  possible 
above  and  below  the  bleeding  point, 
and  divided  between  the  ligatuies ;  but 
when  this  cannot  be  eftected,  secure  the 
vessel  higher  in  its  course  ;  and  as  a  last 
resource  amputation  may  be  performed. 
In  the  lower  limb  it  is  useless  to  deligate 
the  artery  higher  up  ;  so  if  it  cannot  be 
ligatured  at  the  bleeding  point,  amputa- 
tion should  be  immediately  performed. 

Gangrene  may  present  itself  after 
ligation  of  an  artery,  from  the  third  to 
the  tenth  day. 

Cames. — 1.  Seat.  It  is  especially 
frequent  in  the  lower  limbs.  2.  In- 
sufficient supply  of  blood.  3.  Im- 
moderate loss  of  blood.  4.  Mechanical 
difficulty  in  the  return  of  venous  blood, 
particularly  if  the  vein  be  injured 
during  the  operation.  5.  Erysipelas. 
6.  Cold  ;  when  sufficient  care  has  not 
been  taken  to  maintain  the  temperature 
of  the  part.  7.  Excessive  heat  by  over- 
stimulating  the  place.  8.  Strangulation 
from  bandaging. 

Symptoms, — The  gangrene  is  of  the 
moist  variety  (vide  Gangrene).  The 
limb  assumes  a  purplish  black  colour,  is 
swollen  and  cedematous,  and  bullae  form. 

Treatment. — To  prevent  mortification, 
wrap  the  limb  up  in  cotton  wadding,  and 
should  the  weather  be  cold  apply  hot- 
water  bottles  close  to,  but  not  touching, 
the  part.  Friction  in  the  direction  of 
the  veins  is  advantageous.  When  gan- 
grene has  set  in  no  other  course  is  left 
but  to  at  once  amputate  at  the  seat  of 
the  ligature. 

Traumatic  Aneurism  is  a  tumour  com- 
municating with  a  wounded  artery,  and 
containing  blood  which  has  been  poured 
out  through  the  opening  in  the  coats  of 
the  vessel.  It  is  of  two  kinds,  difiuso 
and  circumscribed. 

Diffuse  Traumatic  Aneurism,  consists  of 
haemorrhage  extravasated  in  the  cellular 
tissue,  beginning  along  the  known  site 
of  an  artery,  spreading  between  the 
muscles,  extending  upwards  and  down- 
Wards,  and  only  limited  in  extent  by  the 
pressure  of    the  neighbouring  parts. 


It  has  no  sac,  its  boundary  indistinctly 
formed  of  coagulated  blood,  and  lymph 
extends  as  fresh  blood  is  effused  from  the 
vessel. 

Causes. — It  follows  punctures,  division, 
or  rupture  of  an  artery ;  in  some  cases 
it  is  produced  by  fracture  of  a  neigh- 
bouring bone.  There  is  no  external 
wound,  or  so  slight  a  one  that  the  blood 
cannot  escape  freely  externally.  In  fact 
it  is  simply  a  wounded  artery  with  intei'- 
nal  hcemorrhage  instead  of  external. 

Symptoms.  —  A  subcutaneous,  soft, 
semi-fluctuating  swelling.  On  palpation 
a  thrill  may  be  perceived,  and  pulsation 
felt,  and  on  applying  the  stethoscope  a 
bruit  may  be  heard.  These  symptoms 
can  be  stopped  by  pressure  on  the  main 
artery  above  the  tumour.  The  branches 
beyond  the  seat  of  injury  will  not  pul- 
sate so  strongly  as  on  the  healthy  side. 
If  the  artery  be  small,  or  the  aperture 
not  freely  communicating  with  the 
swelling,  there  may  be  no  pulsation, 
thrill,  or  bruit.  There  are  often  con- 
siderable oedema  of  the  limb,  and  ecchy- 
mosis  of  the  skin.  The  integuments 
over  the  tumour  gradually  become  thin 
and  blue-looking. 

Results. — Finally  inflammation  sets  in, 
and  suppuration,  with  rigors,  and  the 
skin  becoming  red  at  last  bursts,  giving 
rise  to  the  escape  of  bloody  pus ;  in  the 
meanwhile  the  artery  may  be  closed,  but 
should  this  not  be  the  case,  gushes  of 
blood  occur,  which  may  prove  fatal. 
This  danger  increases  with  the  size  of 
the  aneurism. 

Treatment. — Having  applied  a  tourni- 
quet between  the  tumour  and  the  heart, 
and  the  patient  being  anaesthetised, 
make  a  long  incision  under  aseptic 
precautions,  along  the  line  of  the  artery, 
and  rapidly  squeeze  out  the  contents 
with  both  hands.  The  wound  is  then 
well  washed  out  with  an  irrigator ;  by 
loosening  the  tourniquet  the  bleeding 
point  is  discovered,  and  a  ligature  applied 
above  and  below  it,  or  both  ends  deligated 
if  the  vessel  be  completely  severed.  If 
a  ligature  will  not  hold,  the  actual 
cautery  or  pressure  may  be  tried,  and  if 
this  do  not  succeed,  amputation  is  called 
for.  When  the  main  artery  cannot  be 
controlled,  as  at  the  root  of  the  neck, 
a  puncture  should  be  made  in  the 
tumoui-  large  enough  to  admit  one  or 
two  fingers,  which  should  be  passed  on 
and  plug  the  orifice.    The  surgeon  then 
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searches  for  the  bleeding  vessel  with  the 
fingers,  and  having  discovered  it,  places 
the  finger  over  the  aperture  in  the 
artery  and  prevents  further  bleeding, 
■while  he  lays  the  swelling  freely  open 
and  turns  out  the  coagula ;  the  vessel 
is  then  ligatured  above  and  below  the 
wound.  Lidell  advises,  when  artei-ies 
are  ruptured  by  fragments  of  bone,  in 
simple  fractures  of  the  leg  or  thigh,  or 
in  reducing  dislocation  of  the  shoulder, 
fixation  of  the  injured  part  by  splints 
and  bandages,  and  compression  on  the 
femoral  or  subclavian  should  be  tried. 
If  this  be  not  successful,  ligature  of  the 
artery  at  a  distance  from  the  aneurism, 
pro\nded  the  parts  can  be  immovably 
fixed. 

Circumscribed  Traumatic  Aneurism. — 
There  are  two  forms  of  this  injury.  1. 
An  artery  is  punctured  or  ruptured  sub- 
cutaneously,  blood  being  efiused,  and  the 
external  wound,  if  there  be  one,  having 
been  able  to  close,  owing  to  the  skin 
wound  not  exactly  corresponding  to  the 
wounded  vessel,  from  changes  in  the 
position  of  the  fascia.  The  extravasated 
blood  sets  up  irritation  and  becomes 
limited  and  defined  by  laminae  of  con- 
densed connective  tissue,  forming  a 
circumscribed  sac  which  is  filled  with 
layers  of  fibrin. 

Symptoms. — A  tumour,  of  somewhat 
firm  consistence,  pulsating,  and  with  a 
distinct  bruit,  which  ceases  on  compress- 
ing the  main  artery. 

Treatment. — If  small,  lay  it  open, 
turn  out  the  coagula,  and  deligate  the 
vessel  above  and  below  the  aperture. 
If  larger  and  difficult  of  access,  the 
main  vessel  should  be  ligatured  at  a 
distance  from  the  anevirism,  or  pressure 
applied  on  the  trunk  of  the  artery. 
2.  In  this  variety,  either  the  cicatrix 
left  by  a  wound  of  an  artery  gradually 
yields  and  forms  the  aneurism ;  or  if 
the  external  coat  be  alone  divided,  the 
internal  and  middle  may  protrude,  pro- 
ducing the  sac ;  or  finally  the  internal 
and  middle  coats  may  be  ruptured,  and 
the  external  coat  alone  be  moulded  into 
a  sac  (most  common). 

Symptoms. — A  distinct  circumscribed 
tumour,  enlarging,  dilating,  and  pulsat- 
ing with  a  distinct  bruit. 

Treatment. — Pressure  at  fir.st,  and 
if  this  fail,  ligature  applied  to  the 
main  artery,  as  near  as  possible  to  the 
sac. 


Aneurismal  Varix  occurs  when  an 
artery  and  vein  contiguous  to  each  other 
have  been  both  wounded,  the  two  vesselis 
coliering  closely  at  the  seat  of  the  lesion, 
as  the  result  of  inflammatory  adhesion, 
and  the  blood  passing  freely  from  the 
artery  into  the  vein  at  each  beat  of  the 
heart.  The  vein  is  irregularly  dilated 
and  tortuous  at  the  aperture,  forming 
a  pouch.  The  veins  assume  more  of  an 
arterial  character,  and  the  arteiies  ap- 
proach the  type  of  veins  in  the  vicinity 
of  the  varix.  When  recent,  the  aperture 
in  the  vein  is  a  narrow  chink ;  but  in 
old  cases,  round,  with  smooth,  thickened 
edges. 

Symptoms. — A  tumour  with  distinct 
pulsation,  capable  of  being  emptied  by 
pressure  on  its  walls,  or  the  artery  lead- 
ing to  it.  It  is  of  a  blue  colour  and 
oblong  shape,  possesses  a  peculiar  tremu- 
lous motion  or  thrill,  and  on  auscultation 
a  loud,  hissing  brtut,  resembling  the 
noise  of  a  fly  in  a  paper  bag,  can  be 
heard.  The  bruit  is  continuous  in 
character,  but  increased  at  each  beat 
of  the  heart,  and  conducted  along  the 
vein.  The  nutrition  is  impaired,  and 
the  limb  feels  useless.  (Edema,  cyanosis, 
ulceration,  gangrene,  and  haemorrhage 
occasionally  follow  from  obstruction  to 
the  return  of  venous  blood. 

Treatment. — As  a  palliative  measure 
an  elastic  bandage  is  all  that  is  necessary. 
If  a  radical  cure  be  required,  the  patient 
is  anaesthetised,  Esmarch's  bandage  ap- 
plied, the  skin  dissected  oS  the  tumour, 
and  the  artery  ligatured  with  prepared 
catgut  above  and  below  the  apertui-e ; 
a  third  ligature  being  placed  round  the 
communication  between  the  artery  and 
vein.  The  skin  is  then  replaced,  and 
sutures  applied.  The  aseptic  method 
of  dressing  should  be  used. 

Varicose  Aneurism. — This  term  is  ap- 
plied when  there  is  a  communication 
between  a  vein  and  an  artery  with  an 
aneurismal  sac  between  them.  It  is  a 
circumscribed  traumatic  aneurism,  con- 
nected with  an  artery,  and  also  with 
a  vein. 

Symptoms. — A  pulsating  and  com- 
pressible tumour,  at  first  soft  and  after- 
wards harder  as  the  blood  coagulates ; 
beyond  this  the  vein  presents  the 
character  of  a  varix.  On  auscultation 
a  blowing  murmur  can  be  heard,  and, 
in  addition,  a  hissing  sound,  due  to  the 
varbc 
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Treatvient.  —  Try  the  application  of 
Esmarch's  bandage  to  the  limb,  and  if 
unsuccessful,  apply  the  tourniquet,  incise 
the  sac  freely,  and  tie  the  artery  above 
and  below  it.    Digital  compression  on 
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the  main  artery  at  a  convenient  dis- 
tance irom  the  tumour  and  pressure 
on  the  spot  where  the  aneurism  com- 
municates with  the  vein  is  sometimes 
successful. 


CHAFIER  XIX. 

DISEASES    OF  ARTERIES. 


ffcemophilia  or  Hemorrhagic  Diathesis 
is  a  congenital  and  habitual  disposition 
to  the  occurrence  of  bleeding,  depending 
on  some  defect  of  structure  in  the  body. 
It  is  most  common  in  the  Anglo-Germanic 
races,  and  is  capable  of  both  direct  and 
indirect  transmission.  For  example,  the 
brother  of  a  bleedej-,  though  unaffected 
himself,  will  very  likely  have  bleeders  in 
his  family.  Most  frequently  this  con- 
dition is  met  with  in  males,  but  females 
who  belong  to  bleeder  families,  though 
remaining  healthy  themselves,  transmit 
the  predisposition  to  their  children.  The 
periods  at  which  symptoms  most  usually 
manifest  themselves  are  the  fii'st  denti- 
tion, second  dentition,  and  puberty. 

Thepathology  is  unknown,  but  bleedei's 
have  transparent,  delicate  skins,  and 
undue  fulness  of  the  subcutaneous  vessels, 
especially  the  veins. 

Symptovis. — The  most  trifling  injury, 
as  the  prick  of  a  pin,  etc.,  is  apt  to 
be  followed  by  obstinate  and  uncon- 
trollable bleeding  or  diffused  ecchymoses. 
Haemorrhage  may  also  be  spontaneous, 
being  preceded  by  symptoms  of  conges- 
tion and  plethora.  The  bleeding  is 
capillary.  The  parts  most  likely  to  be 
affected  are  the  mucous  membranes  of 
the  nose  and  mouth.  Interstitial  trau- 
matic haemorrhages  in  the  skin  and 
subcutaneous  connective  tissue,  in  the 
parts  exposed  to  pressure,  are  early 
symptoms.  Joint  affections  and  neuralgia 
are  common. 

Treatment. — Of  course  avoid  an  opera- 
tion in  a  person  known  to  be  the  subject 
of  this  diathesis.  The  internal  remedies 
most  to  be  relied  on  are,  acetate  of  lead, 
ergot  or  ergotine,  hazeline,  oil  of  turpen- 
tine, tr.  feiT.  perchlor.,  and  gallic  acid, 
and  with  these  opium  should  be  combined. 
In  traumatic  external  hasmorrhage, 
pressure  and  liq.  ferri  perchlor.,  used 


as  a  styptic.  Sometimes  the  actual 
cautery  is  necessary. 

Periarteritis  often  occurs  subsequently 
to  thrombosis.  The  most  common 
causes,  independently  of  thrombi,  are 
traumatic  injuries,  as  bruising,  laceration, 
division,  or  ligature  of  an  artery,  or 
inflammation  in  neighbouring  tissues, 
and  syphilis.  The  changes  mainly  affect 
the  sheath  and  external  coat,  which  be- 
come hypersemic,  pulpy  and  vascular, 
and  inliltrated  with  small  cells.  The 
middle  coat  next  is  the  seat  of  a  similar 
infiltration.  Owing  to  these  changes 
in  the  external  coats,  the  internal  layer 
is  deprived  of  its  vitality,  producing  co- 
agulation of  the  contained  blood  {vide 
Thrombosis). 

Atheroma  is  the  result  of  chronic 
endarteritis.  It  is  most  frequently  met 
with  in  the  arch  of  the  aorta,  iliac,  tibial, 
cerebral,  coronary,  brachial,  radial,  and 
ulnar  arteiies,  and  especially  affects 
curved  parts  of  an  artery,  parts  in  the 
vicinity  of  lateral  branches,  and  parts 
in  contact  with  bones.  The  fibrous  and 
elastic  layers  of  the  internal  coat  become 
infiltrated  with  new  cells — some  derived 
from  emigrant  leucocytes,  and  others 
from  proliferation  of  the  cells  of  the 
tissues — and  are  thickened  (sclerosis). 
These  cells  produce  a  bulging  of  the 
innermost  layer  of  the  intima.  In  the 
initiatory  stages  this  swelling  is  of  a  soft 
consistence  and  is  covered  by  the  lining 
membrane,  on  removing  which  the 
diseased  part  comes  into  view.  If  the 
change  advance  the  new  cells  invade 
the  middle  coat,  and  spread  to  the 
external,  thus  all  the  coats  are  weakened 
and  softened  so  that  they  are  inadequate 
to  resist  the  pressui-e  of  the  blood  stream, 
and  dilatation,  aneurism,  or  rupture 
may  ensue.  When  the  disease  is  more 
chronic  the  new  cells  are  converted  into 
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oil  globules,  and  the  intercellular  sub- 
stance softens,  forming  a  pulpy  yellowish 
mass,  external  to  the  lining  membrane 
(atheromatous  abscess).  If  the  lining 
membrane  yield,  the  pulpy  debris  is 
swept  away,  and  an  "  atheromatous 
ulcer  "  results.  Now  and  then  the  fluid 
part  of  the  degenerated  tissue  is  ab- 
soi'bed,  leaving  crystals  of  cholesterin, 
fatty  globules,  and  a  pulpy  debris  of 
broken-down  tissue  in  the  more  external 
layers  of  the  iatima,  which  may  undergo 
calcareous  degeneration.  In  other  cases 
the  new  cells  are  converted  into  a  fibril- 
lated  tissue  (fibroid  thickening).  Holmes 
considers  strain  or  over-stretching  of  the 
arterial  walls  the  exciting  cause  of  this 
affection.  Gout,  rheumatism,  syphilis, 
alcohol,  and  chronic  Bright's  disease,  will 
produce  this  disease. 

Fatty  Degeneration  diifers  from  athe- 
roma in  its  not  being  preceded  by  any 
cell  proliferation.  The  change  usually 
begins  in  the  endothelium,  and  extends 
from  within  outwards ;  the  fat  globules 
filling  the  endothelial  cells  and  forming 
minute  yellowish  white  patches  which 
are  quite  superficial,  unlike  atheroma. 
These  patches  ultimately  break  down, 
the  intercellular  substance  softens,  and 
the  fat  being  carried  away  by  the  blood 
current,  small  superficial  erosions  are 
produced.  In  most  cases  fatty  de- 
generation of  an  artery  is  a  senile 
change,  resulting  from  the  degradation 
and  lessened  vitality  of  tissue  which  is 
a  concomitant  of  advanced  years. 

Calcification  is  either  primary  or 
secondary  (following  atheroma).  Primary 
calcification  is  a  senile  change,  and  its 
most  general  seat  is  the  muscular  coat. 
The  neighbourhood  of  the  nucleus  is  the 
place  where  the  calcareous  granules  first 
present  themselves,  and  these  gradually 
increase,  filling  the  fibre.  Ultimately, 
the  middle  coat  may  be  changed  into  a 
pipe  of  calcareous  matter  (tubular  calci- 
fication), or  the  alteration  may  be  more 
limited,  forming  isolated  rings  (annular), 
or  plates  (laminar  calcification).  The 
calcification  spreads  from  the  middle  to 
the  external  and  internal  coats.  The 
process  is  common  in  the  external  iliacs 
and  vessels  of  the  lower  limb,  frequently 
producing  gangrene. 

Aneurism. — An  aneurism  is  a  tumour 
foimed  by  a  dilatation  of  the  whole  or  a 
portion  of  the  coats  of  an  artery,  or  by 
its  rupture,  containing  blood,  and  com- 


municating with  the  trunk  of  the  vessel. 
It  is  in  most  cases  single,  but  occa- 
sionally several  are  met  with  on  the 
same  individual. 

Causes. — 1.  Atlieromatous  or  cal- 
careous deposits  in  the  coats  of  the 
vessel,  causing  them  to  become  weak, 
and  liable  to  rupture.  2.  The  middle 
period  of  life  from  thirty  to  forty.  3. 
Increased  blood  pressure  from  violent 
and  intermittent  exertions.    4.  Syphilis, 

5.  Weakness,  produced  by  the  artery 
being  situated  near  a  movable  joint. 

6.  External  injuries,  as  blows,  violent 
strains  and  wounds  of  an  arterj'. 

Varieties. — (a)  Spontaneous  and  trau- 
matic, in  accordance  with  their  appear- 
ance, with  or  without  visible  injury. 
(6)  1.  True.  2.  False.  True  aneurism 
is  when  one  or  more  of  the  arterial  coats 
remain  intact.  False  aneurism  is  where 
the  vessel  is  completely  ruptured,  and 
the  sac  is  formed  by  the  surrounding 
connective  tissue.  Again,  true  aneurisms 
are  divided  ruto :  1.  Fusiform;  2.  Sac- 
culated ;   3.  Dissecting. 

1.  Fusiform,  or  Tubular  Aneurism, 
consists  of  a  dilatation  of  an  artery,  all 
the  coats  of  which  are  equally  expanded 
round  the  circumference  of  the  vessel. 
In  most  cases  the  length  exceeds  the 
diameter  of  the  aneurism.  It  chiefly 
occurs  in  the  aorta  and  the  arteries  of 
the  brain,  which  are  comparatively  Hi- 
supported  by  the  surrounding  tissues, 
and  is  prone  to  occasion  the  sacculated 
form.  The  external  coat  is  thickened, 
the  middle  rigid  and  inelastic,  and  the 
inner  atheromatous.  The  dilatation 
terminates  gradually  above  and  below, 
but  in  addition  to  being  dilated  the 
vessel  is  also  elongated.  These  aneunsms 
are  as  a  rule  very  chronic  in  their  course, 
and,  unless  a  sacculated  one  be  super- 
added, rarely  rupture, 

2.  Sacculated. — In  this  kind  the  tumour 
forms  a  distinct  bag  or  sac,  communi- 
cating by  a  narrow  mouth  with  the  side 
of  an  artery ;  it  is  due  to  partial  dilata- 
tion of  the  arterial  coats.  The  internal 
and  middle  coats  ai'e  usually  ruptured, 
the  sac  being  comjiosed  of  an  expansion 
and  hypertropliy  of  the  external  coat, 
thickened  by  the  sheath  and  neighbour- 
ing cellular  tissue.  This  is  by  far  the 
most  common  sort  of  aneurism,  and 
affects  all  the  great  trunks  of  the  body, 
especially  where  large  branches  are 
given  off,  or  where  the  artery  is  exposed 
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to  sudden  variations  of  tension  and 
relaxation.  The  size  of  the  sac  ranges 
from  a  pea  to  that  of  a  foetal  head. 
The  shape  is  spherical,  oblong,  or 
pyriform.  The  aperture  of  communi- 
cation, though  usually  narrow,  may  be 
broad  and  extended. 

3.  Dissecting. — This  is  produced  by 
the  internal  coat  giving  way,  and  a 
portion  of  the  middle  coat,  without  any 
attempt  at  repair,  together  with  soften- 
ing and  lack  of  cohesion  between  the 
coats.  The  blood  finds  its  way  into  the 
accidental  opening,  and  insinuates  itself 
between  the  layers  of  the  weakened 
middle  tunic  for  some  inches ;  then  it 
may  either  burst  through  the  external, 
force  a  passage  through  the  internal,  or 
become  chronic,  a  sac  being  established 
in  the  substance  of  the  middle  coat. 
Dissecting  aneurism  attacks  the  aorta 
and  its  chief  branches,  and  is  most 
common  in  women. 

False  Aneurisms  are  produced  in  two 
ways  :  1.  By  the  sudden  and  immediate 
production  of  an  opening  through  all 
the  coats  of  a  vessel,  as  the  result  of 
violence  or  ulcerative  absorption ;  2. 
By  the  sac  of  a  true  aneurism  rupturing. 

Structure  of  an  Aneurism. — In  some 
cases  all  the  coats  of  the  vessel,  though 
diseased,  may  be  entire,  but  more 
usually  the  inner  and  middle  have 
disappeared,  ceasing  on  the  edge  of 
the  communicating  apertui-e,  whilst  the 
external  coat  is  greatly  thickened  and 
hypertrophied.  As  a  rare  event  cases 
are  met  with  in  which  the  sac  walls  are 
composed  of  the  inner  coat  alone.  The 
blood  passing  into  the  sac  being  re- 
moved from  the  full  force  of  the 
circulatory  current,  and  being  exposed 
to  an  unhealthy  siirface,  coagulates  little 
by  little,  forming  a  succession  of 
concentric  laminae ;  the  outer  layers  are 
made  up  of  pale  yellowish  fibrin,  the 
inner  ones  are  darker,  softer,  and  more 
coloured,  whilst  on  the  centre  the 
blood  is  liquid.  This  is  termed  an 
active  clot.  Occasionally  the  blood 
coagulates  quickly,  producing  a  dark 
red,  soft  clot  without  lamination ;  the 
so-called  passive  clot. 

Pressure  Effects  on  Adjacent  Structures. 
—The  sac  becomes  united  to  and  causes 
inflammation  of  the  neighbouring  tissues, 
which  undergo  absorption  from  atrophy, 
softening,  and  deprivation  of  blood. 
The  symptoms  produced  by  compres- 


sion of  the  parts  in  juxtaposition  with 
an  aneurism  ai-e  important,  especially 
for  the  aid  they  give  in  diagnosis.  As 
the  tumour  increases,  by  pressure  on 
the  veins  it  gives  rise  to  oedema  and 
a  varicose  state  of  the  subcutaneous 
venules  ;  on  the  arteries  it  may  occasion 
perforation  or  obliteration  ;  on  the 
nerves  it  causes  pain  or  disordered 
function  as  it  expands  or  stretches 
them  ;  on  the  bones,  the  pressure  results 
in  absorption,  the  aneurism  scooping 
out  a  hollow  for  itself,  and  even  per- 
forating the  osseous  structure.  The  func- 
tion of  contiguous  glands  is  impaired. 

Symptoms  of  External  Aneurism. — 1. 
A  pulsating  tumour,  round  or  oval, 
distinctly  circumscribed,  and  situated  on 
the  course  of  some  known  artery.  The 
pulsation  is  expansile,  synchronous  with 
the  beats  of  the  heart,  and  can  be  felt 
by  placing  a  finger  on  each  side  as  well 
as  on  the  surface.  2.  The  pulsation 
disappears  on  compressing  the  artery 
on  the  proximal  side  of  the  tumour.  3. 
A  peculiar  thrill  or  rasping  sensation 
is  perceived  on  applying  the  hand  over 
the  aneurism.  4.  The  tumour  is  at  first 
soft,  later  on  hard  from  the  coagulation 
of  its  contents.  It  is  in  its  initial 
stage  small,  and  gradually  increases, 
the  enlargement  being  "  seldom  so  rapid 
as  the  outward  bulging  of  an  abscess, 
and  seldom  so  tardy  as  the  enlargement 
of  any  tumour  not  malignant."  5.  It 
is  fixed  and  does  not  move  up  and  down 
on  flexing  the  limb.  6.  By  compres- 
sion the  size  of  the  aneurism  is  decreased, 
but  it  regains  its  volume  on  removing 
the  pressure.  7.  A  bellows  sound 
(bruit  de  soufflet)  is  heard  with  the 
stethoscope,  and  is  communicated  along 
the  line  of  the  artery  ;  this  is  loudest  in 
pitch  when  the  opening  is  small.  8. 
Pulsation  is  weaker  in  the  artery,  or  its 
branches  beyond  the  aneurism,  than  in 
those  of  the  healthy  side.  There  are 
also  swelling  of  the  limb  below,  pain, 
and  difficulty  of  motion. 

Conditions  which  modify  or  obscure 
the  pulsation  and  auscultation  signs. — 
Pulsation  may  be  wanting  when  the 
mouth  of  the  sac  is  very  small,  when  the 
aneurism  is  filled  with  active  or  passive 
clot,  and  in  cases  of  rupture  of  the  tumour. 
Inflammatory  infiltration  between  the 
skin  and  the  sac  will  modify  pulsation. 
The  auscultation  sounds  generally  follow 
the  pulsation. 
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Diagnosis. — The  points  which  must  be 
considered  are  firstly  the  presence  of  a 
tnmour,  secondly  its  possessing  the 
characteristics  of  an  aneurism. 

Pulsating  Tumours  ai-e  most  apt  to  be 
mistaken  for  an  aneurism.  These 
tumours  are  erectile  in  structure  and 
exhibit  pulsation,  bruit,  and  diminution 
on  compression  ;  but,  as  a  rule,  are  not 
so  well  defined,  more  spongy,  the  bruit  is 
not  so  marked  nor  communicated  along 
the  line  of  the  artery,  take  longer  to 
refill  on  pressure,  and  the  expansile 
pulsation  is  not  nearly  so  distinct,  being 
more  difiVised.  These  tumours  also 
frequently  occur  where  there  is  no  lai'ge 
artery  which  could  be  the  seat  of  an 
aneurism. 

Malignant  Growths  may  possess  a  dis- 
tinct pulsation,  from  their  rich  supply 
of  vessels,  and  have  been  confounded 
with  an  aneurism.  These  growths,  how- 
ever, will  frequently  occupy  a  situation 
which  does  not  correspond  with  the  line 
of  any  artery,  are  irregular,  and  not 
distinctly  circumscribed,  grow  rapidly, 
are  hard  at  first  and  then  soft,  without 
such  a  marked  pulsation  as  an  aneurism, 
and  only  have  a  soft  bruit.  The  pulsa- 
tion is  not  diminished  in  the  artery  on 
the  distal  side  of  the  growth,  and  the 
skin  and  glands  are  often  affected. 

Fluid  Tumours  placed  over  an  artery, 
from  which  they  receive  pulsation,  are 
less  liable  to  be  mistaken  for  an  aneur- 
ism, as  the  pulsation  cannot  be  distin- 
guished when  the  tumour  is  embraced 
laterally,  the  contents  cannot  be  dimin- 
ished on  pressure,  and  the  vessel  can  be 
pushed  on  one  side  without  removing  the 
tumour. 

Solid  Tumours  are  diagnosed  in  the 
same  manner. 

Abscesses  may  be  confused  with  aneur- 
ism, or  vice  versa,  especially  when  the 
aneurism  is  diffuse.  The  history  of  the 
case  must  be  considered,  and  the  abscess 
carefully  examined,  The  difficulties  are 
often  very  great,  for  in  some  instances 
the  aneurism  suppurates,  simulating  an 
abscess ;  or  again,  the  aneurism  may 
burst  into  an  abscess  cavity ;  or  an 
abscess,  as  it  tends  to  the  surface,  may 
open  a  vessel,  suddenly  increasing  its 
bulk ;  or  finally,  an  aneurism  and  abscess 
may  exist  together,  the  latter  being 
formed  in  the  tissues  external  to  the 
former. 

Terminations. — 1.  The  contents  may 


coagulate,  from  the  deposit  of  active  or 
pas.sive  clot,  until  all  the  sac  is  filled  ; 
the  clot  contracts  and  is  absorbed,  with 
or  without  the  obliteration  of  the  vessel. 
2.  The  artery  becomes  obstructed,  or 
the  mouth  of  the  sac,  from  thrombosis,  or 
embolism,  or  the  effusion  of  lymph,  or 
the  pressure  of  the  aneurism  itself  on 
the  trunk  of  the  artery  above  it.  This 
may  be  followed  by  the  cure  of  the 
tumour,  with  the  obliteration  of  the 
vessel,  but  without  inflammation  of  the 
sac ;  but  often  suppuration  and  ulcera- 
tion of  the  walls  of  the  tumour  allow  the 
contents  to  escape,  but,  the  vessel  being 
closed,  no  haemorrhage  ensues.  3.  The 
sac  opens  by  suppuration  into  the 
surrounding  tissues,  into  a  cavity  or 
canal,  or  externally,  without  previous 
obstruction  of  the  vessel.  In  the  two 
first  cases  a  spontaneous  cure  results,  in 
the  third,  a  fatal  haemorrhage. 

Treatment. — General.  To  reduce  the 
quantity  of  blood  and  the  force  and 
frequency  of  the  heart's  action,  entire 
rest  and  quietness,  the  patient  being 
kept  in  bed,  and  not  allowed  to  rise  for 
any  purpose.  Spare  diet,  consisting 
chiefly  of  bread  with  a  little  meat,  as 
small  a  quantity  of  Liquids  as  possible, 
and  no  stimulants.  Barwell  recom- 
mends the  following  dietary. — Low  diet : 
Bread  lOozs.,  butter  loz. ;  rice  or  tapioca 
pudding,  6ozs. ;  milk,  1  pint,  divided  into 
three  or  four  meals,  or — Dry  diet :  For 
breakfast  and  supper,  bread  4ozs.,  butter 
|oz.,  milk  2ozs.  ;  for  dinner,  meat  3ozs., 
bread  Sozs.,  water  or  milk  3ozs.  Drastic 
purgatives  should  be  given  two  or  three 
times  a  week,  and  iodide  of  potassium  in 
large  doses,  gr.  xx  t.  d.  s.,  combined  with 
ammonia.  Belladonna,  digitalis,  hydrocy- 
anic acid  dil.,  tr.  of  aconite  and  ergot,  are 
useful  in  the  order  set  down,  and  bromide 
of  potassium  for  laryngeal  s^nnptoms. 
If  the  patient  be  old  or  anaemic,  ferru- 
ginous preparations,  a  dry,  nourishing 
meat  diet,  and  the  constant  administra- 
tion of  opiates. — Local.  \.  Compression 
is  always  to  be  tried,  if  possible,  on  the 
artery  between  the  sac  and  the  heart, 
except  when  the  return  of  blood  is  not 
free,  or  the  aneurism  is  rapidly  increas- 
ing and  likely  to  burst.  The  means  by 
which  pressure  is  applied  are:  1.  The 
fingers  (digital).  The  thumb  of  one 
hand  is  placed  on  the  vessel,  and  the 
thumb  of  the  other  pressed  over  the 
digit  to  support  it;   the  fingers  soon 
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become  fatigued,  and  this  ia  best  avoided 
by  a  weight  or  bag  of  shot  resting  on  the 
fingers.  A  reh\y  of  assistants  is  neces- 
sary, as  one  pei'son  cannot  effectually 
compress  a  large  artery  for  more  than 
ten  minutes  at  a  time ;  2.  Instrumental. 
For  this  purpose  the  tourniquet  (Cartes', 
etc.),  or  a  weight  (7|lbs.),  or  Esmarch's 
bandage  and  tourniquet ;  if  necessary, 
an  ansesthetic  must  be  administered,  and 
the  narcotism  kept  up  for  hours.  Com- 
pression may  be  "  gradual  "  or  "  rapid." 
The  gradual  may  also  be  continuously 
applied  or  at  intervals.  The  pressure  in 
the  gradual  method  is  not  intended  to 
stop  the  flow  of  the  blood  completely, 
but  to  induce  the  formation  of  a  lamin- 
ated clot  by  retarding  the  rate  of  the 
blood  stream.  The  chief  difficulties  are 
pain  and  irksomeness,  which  must  be 
mitigated  by  powdering  and  shaving  the 
part,  and  placing  wash  leather  over  the 
skin.  The  pressure  shoiild  be  very 
mild  to  commence  with,  the  place  of 
application  changed  frequently,  and  the 
patient  afforded  intervals  of  complete 
rest.  Hypodermic  injections  of  morphia 
are  soothing.  In  the  rapid  mode  of 
procedure  the  circulation  is  completely 
stopped,  and  a  passive  clot  is  formed. 
Duration  of  compression  is  from  a  few 
hours  to  days. 

Reid's  Method. — In  this  plan  of  treat- 
ment Esmarch's  bandage  is  used.  The 
pressure  over  the  sac  should  be  slight, 
or  perhaps  the  sac  may  be  avoided 
altogether,  by  bandaging  as  lightly  as 
possible  over  the  tumour,  or  even 
skipping  it  by  one  or  two  adroit  turns 
of  the  roller,  and  leaving  its  surface 
free.  An  anaesthetic  must  always  be 
given,  and  the  apparatus  retained  in 
position  for  from  one  to  two  hours.  As 
the  clot  which  forms  is  not  very  firm,  a 
tourniquet  should  be  employed  for  some 
hours  after  Esmarch's  appliance  is 
removed.  This  mode  is  best  fitted  for 
small  aneurisms,  and  Holmes  recom- 
mends it  where  digital  and  instrumental 
compression  have  failed.  The  dangers 
are  rupture  of  the  sac  and  gangrene,  so 
it  should  not  be  used  where  the  tumour 
is  large  or  inflamed. 

2.  Flexion,  i.e.,  bandaging  the  limb 
in  the  flexed  position,  in  small  aneurisms 
of  the  leg  and  arm.  This  may  be  con- 
joined with  other  ways  of  treatment. 

3.  Ligature. — The  materials  used  are 
carbolised  silk,  ox  aorta,  prepared  cat- 


gut or  kangaroo  tendon.  The  best 
ligature  is  the  middle  coat  of  ox  aorta 
as  introduced  by  Barwell ;  he  advises  its 
preparation  as  follows :  "  Procure  from 
a  butcher  the  aorta  of  an  ox  (not  split 
up  as  is  usual,  bvit  entire) ;  see  that  it 
comes  straight  from  the  slaughter-house 
and  has  not  been  kept;  if  it  can  be 
made  into  ligatures  at  once  it  is  better  ; 
if  not,  place  it  till  opportunity  offers 
in  a  3  per  cent,  solution  of  carbolic  acid. 
Strip  ofl"  the  outer  coat.  The  middle 
and  inner  coats  are  then  to  be  cut  with 
a  pair  of  scissors  spirally  round  and 
round,  so  as  to  make  the  whole  into  a 
tape-Like  cord."  It  is  then  suspended 
and  a  weight  of  from  |  to  2  lbs.  hung 
to  it,  such  as  will  stretch  it  half  its  own 
length.  This  is  done  in  an  atmosphere 
warm  enough  and  dry  enough  to  desic- 
cate the  ribbon  in  about  five  hours. 
After  which,  any  irregularities  are 
trimmed  ofl"  with  a  pen-knife.  The 
material  as  it  dries  becomes  transparent 
and  horny,  like  vellum  ;  it  will  keep  any 
length  of  time  rolled  up  in  a  coil,  but 
must  not  be  sharply  bent  when  dry. 
I  store  it  in  antiseptic  gauze  under  a 
glass  case.  About  seventy  minutes  be- 
fore use,  it  is  to  be  steeped  in  a  3  per 
cent,  solution  of  carbolic  acid,  when  it 
becomes  perfectly  flexible.  For  passing 
it  an  aneurism  needle  is  required  whose 
eye  is  sHt  a  little  longer  than  usual. 
This  ligature  becomes  organised,  and 
part  of  the  body  into  which  it  is  in- 
serted. There  are  three  situations  in 
which  a  ligature  may  be  applied  :  {a) 
Old  operation  or  Antyllus'  method. 
Here  the  sac  is  laid  open  and  the  con- 
tents removed,  ligatures  being  applied 
above  and  below  the  sac  ;  it  is  only  used 
for  traumatic  aneurisms  where  the 
artery  is  healthy  ;  (6)  Hunter's  method. 
The  ligature  is  affixed  on  the  cardiac 
side  at  a  distance  from  the  sac,  this  site 
being  invariably  selected,  if  possible,  in 
the  present  day. 

Conditions  indicating  Hunteria/n  liga- 
ture (Holmes). — 1.  When  the  aneurism 
(advancing  or  threatening  to  advance) 
is  situated  on  an  artery  inaccessible  to 
pressure,  but  which  wiU  allow  a  ligature 
to  be  put  round  it  without  excessive 
danger,  and  with  a  sufficient  space 
between  the  part  tied  and  the  tumour 
2.  When,  in  an  aneurism  differently 
situated,  the  patient,  from  nervous 
irritability,  drunkenness,  or  any  other 
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cause,  is  intolerant  of  more  gradual 
methods.  3.  When  these  methods  have 
been  tried  and  failed.  4.  When  an 
aneui'ism  has  burst  into  one  of  the  in- 
ternal cavities  of  the  body,  e.g.,  a 
popliteal  aneurism  into  the  knee-joint. 
5.  When  the  rupture  has  taken  place 
subcutaneously,  amputation  or  the  liga- 
ture is  generally  indicated,  still,  in  some 
less  grave  cases,  it  may  he  possible  to 
obtain  a  cure  by  compression,  but  the 
attempt  should  not  be  too  long  persisted 
in;  while,  if  the  symptoms  are  urgent, 
or  if  gangrene  have  commenced,  ampu- 
tation is  the  only  resource. 

Contra-Ioidications. — The  ligature  is 
not  to  be  appHed  if  compression  can  be 
used  ;  nor  in  recent  traumatic  aneurism 
without  a  previous  trial  of  rest,  position, 
careful  bandaging,  and  pressure,  direct 
or  indirect ;  nor  if  the  heart  or  the  great 
part  of  the  arterial  system  is  diseased. 
After  the  main  artery  is  tied  the  pulsa- 
tion and  bruit  cease,  and  the  anasto- 
matic  channels  of  the  branches  which 
arise  above  and  below  the  impervioxis 
part  afford  a  new  course  for  the  con- 
veyance of  blood.     The  limb  is  at  first 
cold  and  numb,  but  it  rises  in  tempera- 
ture after  a  few  hours,  and  is  red  and 
painful.      The  blood,  finding  its  way 
by  the  collateral  circulation  into  the 
aneurism   forms   the   fibrinous  layers 
which  occlude  the  sac.     The  tumour 
gradually  diminishes    in    size  by  the 
action  of  the  absorbents,  and  is  finally 
converted  into  a   fibrous  mass.  The 
artery  is  obliterated  at  the  seat  of  deli- 
gation,  and  at  the  neck  of  the  sac, 
between  these  two  points  it  is  pervious, 
so  that  two  arches  of  anastomoses  are 
necessarily  developed,  one  carrying  the 
blood  past  the  seat  of  ligature,  and  the 
other  past  the  neck  of  the  sac.    If  no 
large  branch  occurs  between  the  place 
where  the  vessel  is  tied  and  the  sac,  the 
artery  is   completely   effaced  between 
these  points,  and  only  one  anastomotic 
arch  formed. 

(c)  Distal  Ligature  is  used  where 
it  is  impossible  to  tie  the  artery  on  the 
cardiac  side ;  but  as  the  aneurism  is  left 
exposed  to  the  whole  force  of  the  blood 
stream,  it  is  not  a  very  .successful  method. 
The  intention  is  to  procure  divergence 
of  the  blood  current  through  the  col- 
lateral circulation.  The  operation  is 
termed  Brasdor's,  or  Wardrop's.  War- 
drop  pointed  out  that  this  plan  was  best 


fitted  to  arteries  (as  carotid)  where  no 
branch  intervenes  between  the  aneurism 
and  the  ligature;  he  also  suggested 
and  performed  a  modification  of  distal 
ligature,  consisting  in  tying  one  of  the 
two  terminal  branches  of  the  artery  on 
the  distal  side  of  the  sac. 

Unfavourable  Results,  which  may 
follow  ligature:  («)  Secondary  haemor- 
rhage, generally  from  the  fourteenth 
to  the  twenty-first  day.  (6)  Con- 
tinuance or  return  of  pulsation  in  the 
sac  from  the  presence  of  a  vas  abeiTans 
or  undue  activity  of  a  collateral  cir- 
culation ;  at  a  later  period,  after  per- 
sistence of  apparent  cure,  or  within  a 
month,  from  defective  formation  of  the 
clot.  (c)  Gangrene  of  the  Umb.  (d) 
Suppuration  of  the  sac. 

4.  Distal  Pressure  on  the  main  artery. 

5.  Temporary  Occlusion  of  the  chief 
artery  by  acupressure,  or  Dix's  wire  com- 
press. The  artery  is  cut  doAvn  on,  and 
an  aneurism  needle  passed.  A  piece  of 
wire  nine  inches  long  is  threaded  through 
the  needle  and  carried  under  the  artery. 
A  straight  needle  is  attached  to  each  end 
of  the  wire  and  passed  through  the  tis- 
sues and  skin  on  one  side  of  the  wound. 
The  needles  are  removed  and  the  ends  of 
the  wire  twisted  over  a  cork,  which  acts 
as  a  compress  over  the  artery. 

6.  Manipulation,  by  handling  the 
tumour,  so  as  to  detach  the  clot  and 
obstruct  the  distal  end  of  the  artery,  or 
induce  further  coagulation. 

7.  Galvano  -puncture    {vide  Aortic 
Aneurism).     8.  Injection  of  perchloride 
of  iron  into  the  sac,  the  artery  being 
compressed  above  and  below  the  tumour. 
9.   Introduction  of  wire  or  horse-hair 
into  the  sac   through  a  canula.  10. 
Injection  of  ergotin  in  parts  surrounding 
the  sac.    11.  Amputation  in  some  cases 
is  the  only  resource:  (a) When  the  tumour 
has  implicated  a  bone  or  joint,    (b)  If 
the  vessel  be  too  diseased  to  admit  of 
ligature,  (c)  When  aneurism  is  diffused 
and  gangrene  appears  to  be  supervening, 
or  has  supervened,    (d)  If  a  diffused 
aneurism  has  been  incised  by  mistake  for 
an  abscess. 

Aneurism  by  Anastomoses,  Cirsoid  An  - 
eurism, or  Racemose  Aneurism,  is  often 
congenital,  but  mayari.se  from  traumatic 
injury,  and  is  most  frequently  met  with 
about  the  scalp,  orbit,  lips,  or  face,  and 
occasionally  in  the  palm  of  the  hand.  It 
consists  of  a  dilatation  of  a  number  of  small 
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adjacent  arteries,  or  a  single  vessel  with 
its  branches.  If  small  arterial  branches 
or  capillaries  be  enlarged,  the  term  aneu- 
rism by  anastomoses,  or  racemose  aneu- 
rism, is  applied ;  if  larger  vessels,  cirsoid 
aneurism.  The  arteries  become  elon- 
gated, tortuous,  and  wider  than  normal, 
their  coats  being  thinned ;  the  convolu- 
tions thus  formed  are  united  by  a  small 
amount  of  connective  tissue.  The  struc- 
tures in  contact  with  the  diseased  vessels 
undergo  atrophy,  and  the  subjacent  bones 
are  often  deeply  grooved,  or  even  per- 
forated. The  tumour  may  progress 
rapidly  or  remain  stationary  ;  at  the 
time  of  puberty,  or  in  pregnancy,  it  often 
advances  rapidly,  and  in  the  latter  case, 
haemorrhage  is  apt  to  occur. 

Symptoms. — Aneurism  by  anastomoses 
is  always  seated,  under  the  skin  or 
mucous  membrane,  in  the  connective  tis- 
sue. Here  it  forms  a  tumour,  covered 
by  the  integument,  which  may  be  thick- 
ened, of  a  natural  appearance,  or  thin  and 
transparent,  allowing  the  colour  of  the 
blood  to  be  seen.  The  swelling  pulsates 
synchronously  with  the  heart's  beat,  is 
not  distinctly  circumscribed,  being  ill- 
defined  at  its  margin,  becomes  smaller 
when  compressed,  has  a  spongy  feel,  and 
is  fed  by  large  tortuous  vessels.  It  has 
a  well-marked  bruit  and  thrill,  particu- 
larly over  the  centre  of  the  growth.  At 
birth  it  is  usually  small,  but  enlarges  at 
\  puberty. 

Causes  are  uncertain.  Virchow  con- 
siders it  a  vascular  neoplasm.  Billroth 
opines  that  the  resistance  of  the  arterial 

'walls  is  diminished  by  subacute  inflam- 

imation ;  others  by  fatty  degeneration. 

-Traumatic  injury  is  a  common  fore- 

trunner. 

Treatment. — If  small,  the  injection  of 
istyptics,    galvano-cautery,   ligature  en 
•masse,  or  excision,  are  to  be  xised ;  taking 
•care  in  the  latter  plan  to  cut  widely  from 
the  disease  on  account  of  the  hsemor- 
rhage.    If  large,  removal  by  ligature  or 
lexcision,  preceded  by  deligation  or  acu- 
jpressure  of  all  the  branches  supplying 
Ifche  tumour.     Tying  all   the  nutrient 
■vessels  of  the  growth,  combined  with  in- 
Icisions  round  its  circumference  between 
■obese,  and  followed  by  compression  in  the 
line  of  the  incision,  or  the  use  of  setons  ; 
■should  there  be  much  haemorrhage  divide 
■ihe  operation  into  several  sittings  at  in- 
■^rvals.    Ligature  of  the  main  vessel  is 
■  lometimes  necessary.  Holmes,  in  cirsoid 


aneurism  of  the  scalp,  recommends  liga- 
ture of  both  carotids. 

Angeioma  or  Ncevus. — 1.  Capillary. 
2.  Venous.  Capillary  nsevus,  or  telan- 
giectasis, is  met  with  on  the  face,  head, 
neck,  arms,  and  trunk,  but  rarely  on  tb  e 
lower  extremity.  It  is  always  congenital, 
being  at  first  small  but  increasing  rapidly 
after  bii-th. 

Symj^toms. — The  njevus  appears  as  a 
bright  red  or  purplish  spot  of  variable 
size  or  shape,  flat  on  the  surface  but 
perceptibly  raised  above  the  level  of  the 
surrounding  skin.  It  sometimes  tends 
to  stop  growing  spontaneously,  and  de- 
generates, but  is  also  liable  to  inflamma- 
tion and  ulceration  with  haemorrhage. 
It  is  produced  by  an  excessive  develop- 
ment of  the  capillaries  of  a  part. 

Venous  Ncevus  is  an  enlargement  of 
the  venous  radicles,  of  an  area,  which  be- 
come dilated  into  small  sinuses  with  thin 
walls.  It  is  generally  developed  in  the 
subcutaneous  or  svibmucous  connective 
tissue,  and  may  be  conjoined  with  a  capil- 
lary naevus. 

Symptoms. — The  skin  is  thin  and  trans- 
parent, and  through  it  a  bluish  patch 
may  be  detected  of  a  dark,  purplish. colour. 
It  may  be  considerably  elevated,  even 
foi'ming  a  distinct  ovoid  or  lobulated 
tumour ;  in  other  cases  the  skin  is  thick- 
ened and  only  a  fulness  is  apparent. 
There  is  no  pulsation,  but  the  growth 
has  a  soft,  boggy,  or  doughy  feel;  enlarges 
on  coughing  or  crying,  and  decreases  on 
compression,  slowly  refilling.  It  may 
take  on  a  fatty  change  (iiajvoid  lipoma), 
or  undergo  cystic  degeneration.  It  is 
often  deep-seated,  and  not  uncommonly 
situated  on  the  lower  extremities. 

Treatment. — By  any  mode  of  treatment 
a  scar  is  left  equal  to  the  extent  of  area 
of  the  naevus.  If  small  and  cutaneous, 
vaccination,  ligatui'e,  setons,  caustics,  as 
nitric  acid,  and  nitrate  of  mercury,  po- 
tassa  fusa,  chloride  of  zinc,  ethylate  of 
sodium,  Vienna  paste,  hot  iron,  Paque- 
lin's  thermo-cautery,  gas  cautery,  or  gal- 
vanic cautery.  If  subcutaneous,  excision 
by  removing  the  skin  and  excising  without 
opening  capsule.  Teale  has  pointed  out 
that  the  skin  should  be  preserved,  even 
when  discoloured,  as  it  generally  assumes 
a  natural  colour.  Subcutaneous  ligature. 
Breaking  up  the  contents  with  a  teno- 
tome combined  with  pressure.  Subcu- 
taneous injection  of  perchloride  of  iron, 
tannic  acid,  or  chloride  of  zinc.  Setons 
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steeped  in  perchloride  of  iron.  Electro- 
lysis. Ignipuncture  (the  tumour  being 
pierced  by  a  needle  which  is  then  heated). 
Squire  removes  port  wine  birth  marks 
by  freezing  them  with  the  ether  spray, 
and  making  a  number  of  fine  parallel 
incisions  from  -j^-  to      of  an  inch  apart, 


and  of  an  inch  in  depth.  A  piece  of 
blotting  paper  is  laid  on  the  incision  and 
gently  pressed  down  for  five  minutes. 
In  half  an  hour  it  is  removed,  after  being 
wetted  with  cold  water,  and  the  blood 
clot  washed  off  with  a  brush. 


CHAPTER  XX. 

ANEURISMS  OF  SPECIAL  VESSELS,  AND  THEIR  TREATMENT. 


Aortic  Aneurism. — Aneurisms  are  fre- 
quent along  the  course  of  the  thoracic 
aorta,  and  are  met  with  either  within 
or  without  the  pericardium.  Aneurism 
of  the  arch  of  the  aorta  generally  ter- 
minates by  exhaustion,  irritation  or 
disease  of  the  heart,  brain,  lungs,  or 
kidneys ;  when  the  descending  aorta  is 
the  part  aifected  the  issue  is,  as  a  rule, 
rupture. 

Symptoms. — Bruit  de  soufflet,  enlarged 
area  over  which  the  second  beat  of  the 
heart  is  audible,  and  dulness  on  percus- 
sion. Local  bulging  may  or  may  not  be 
present,  its  site  depending  on  the  portion 
of  the  aorta  involved  ;  when  the  ascend- 
ing or  transverse  portion  is  affected,  a 
tumour  is  produced  in  front  on  the  right 
eide  of  the  chest,  three  or  four  inches 
below  the  clavicle,  and  occasionally  pro- 
jecting above  the  sternum  ;  whilst  aneu- 
rism of  the  descending  aorta  forms  a 
swelling  on  one  side  of  the  spine  or  under 
the  scapula.  Pulsation  will  be  present 
in  the  bulging. 

Pressure  ejects. — Pain  is  occasioned  of 
a  lancinating  character  from  pressure  on 
the  spinal  and  sympathetic  nerves ;  and 
later  on  of  a  boring,  burning,  or  gnaw- 
ing character,  owing  to  perforation  of  tlie 
contiguous  bones.  Difficulty  of  breath- 
ing and  cough  arise  from  compression 
of  the  trachea,  bronchi,  king,  pneumo- 
gastric  and  recurrent  laryngeal  nei-'Ves, 
or  lastly  from  pressure  on  the  pulmonary 
vein.  The  dyspnoea  increases  on  bodily 
exertion,  as  walking  up  hill  ;  during  the 
later  stages  the  patient  may  be  unable 
to  lie  down  (orthopnoea).  Difficulty  in 
swallowing,  accompanied  by  pain  and  a 
sensation  as  if  the  body  were  tightly 
bound  with  a  cord,  from  pressure  on  the 
intercostal   nerves.     Gastric  troubles. 


Loss  of  voice  (aphonia)  is  sometimes  met 
with  in  advanced  cases  from  laryngeal 
congestion,  the  result  of  pressure  on  the 
veins,  or  paralysis  of  the  vocal  cord  from 
compression  of  the  recurrent  laryngeal 
nerve.  Inequality  of  the  radial  and 
carotid  pulses,  irregularity  of  the  pupils 
from  pressure  on  the  sympathetic  nerve. 
Displacement  of  the  heart  downwards 
and  to  the  left.  (Edema  of  the  upper 
extremities  and  the  head.  If  the 
compression  extend  to  the  azygos  veins  a 
dilated  condition  of  the  venous  branches 
on  the  front  of  the  chest  wUl  be 
apparent. 

Duration  of  the  disease  is  from  a  few 
months  to  three  years,  but  the  average 
time  is  from  nine  to  twelve  months. 

Treatment.  —  Constitutional  should 
always  be  tried.  Other  methods  which 
have  been  used  are :  1.  Injection  of 
perchloride  of  iron  into  the  sac.  2. 
External  manipulation.  3.  Galvano- 
puncture.  This  is  serviceable  if  the 
aneurism  have  not  advanced  too  far  and 
have  a  distinct  bruit;  when  the  sac 
presses  on  but  has  not  perforated  the 
parietes  the  condition  is  favourable  to 
this  plan.  The  patient  should  rest  in 
bed  and  have  a  hypodermic  injection 
of  morphia.  Two  fine  steel  needles  with 
sharp  points,  insulated  with  vulcanite  or 
gum  elastic  to  within  half  an  inch  of  tlio 
points,  are  introduced  into  the  sac,  care 
being  taken  that  they  are  not  in  contact. 
The  battery  employed  must  be  a  constant 
one  with  a  large  number  of  cells  and 
low  electro-motive  power ;  five  cells  are 
generally  sufficient.  The  current  may 
be  continued  for  an  hour.  The  puncturp.s 
are  at  once  sealed  with  lint  and  collo- 
dion. If  neces.sary  the  operation  may 
be  repeated   at  intervals  of  a  week. 
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4.  Inserting  fine  iron  wire  through  a 
canula,  or,  better,  using  fine  darning 
needles  in  pairs  crossing  one  another 
in  the  sac.  5.  Simultaneous  or  con- 
secutive ligature  of  the  right  carotid 
and  third  part  of  the  subclavian  artery. 
6.  Ligature  of  the  left  carotid.  These 
latter  modes  are  all  dangerous  and 
should  be  avoided,  with  the  exception 
of  galvano-puncture  and  deligation. 

Barwell  gives  the  symptoms  concern- 
ing the  ligature  of  arteries  as  follows  ; 
1.  For  deligation  of  the  left  carotid. 
Tumour  symptoms  upon  and  somewhat, 
but  not  far,  to  the  left  of  the  middle 
line,  and  rising  into  the  episternal  notch 
or  beneath  the  left  mastoid.  Left  venous 
congestion  ;  alteration  of  the  left  carotid, 
and  to  a  greater  degree  of  the  left  radial 
pulse.  Paralysis  of  the  left  vocal  cord  ; 
obstruction  to  the  entrance  of  air  equal 
on  both  sides  of  the  chest ;  sometimes 
alteration  of  the  left  pupil. 

2.  For  deligation  of  the  right  carotid 
and  subclavian.  Tumour  symptoms  on 
the  right  of  the  median  line;  marked 
changes  in  the  right  radial  and  carotid 
pulse.  Venous  congestion  on  the  right 
side,  aflfecting  first  and  chiefly  head  and 
neck,  afterwards,  with  increase  of  tumour, 
right  arm  and  chest,  and  the  right  vocal 
cord  may  be  paralysed.  Tumour 
symptoms  on  the  right  of  and  upon 
mesial  line,  running  up  to  the  sterno- 
clavicular joint  and  episternal  notch ; 
venous  congestion  on  the  left  side,  altera- 
tion of  the  right  pulse  (radial  and 
carotid)  ;  tracheal  dyspnoea.  Tumour 
further  to  the  right  and  lower  (second 
space) ;  congestion  equal  on  both  sides ; 
no  marked  difierence  between  the  two 
pulses ;  heart  displacement  chiefly  out- 
wards. Pressiu-e  on  the  right  bronchus ; 
left  lung  perfectly  free ;  with  puerile 
respiration  and  perhaps  emphysema. 
With  any  of  these  conditions  changes 
of  the  right  pupil  may  be  combined. 

3.  Doubtful  signs,  only  to  be  read 
by  light  of  other  symptoms.  Venous 
congestion  on  the  left  side,  tracheal 
dyspnoea,  dysphagia. 

4.  Operation  should  be  avoided  :  When 
the  tumour  symptoms  reach  widely  on 
both  sides  of  the  mesial  line.  When,  with 
paralysis  of  the  left  vocal  cord,  there  is 
obstruction  of  the  right  bronchus.  When 
"  locomotive  "  pulse,  thrill,  and  double 
murmur  show  considerable  aortic  incom- 
petence. When  there  is  mitral  disease  or 


considerable  cardiac  hypertrophy.  When 
there  is  in  the  course  of  the  aorta  the 
rasping  sound  of  calcification  or  advanced 
atheroma,  more  particularly  if  the  super- 
ficial vessels  be  felt  to  be  rough  and 
rigid.  When  there  is  pain  about  the 
spine  and  intercostal  nerves ;  when  there 
is  obstruction  of  the  left  bronchus  only ; 
when  there  is  pressure  on  the  left  apex 
and  expectoration  of  frothy  blood,  and 
when  the  symptoms  are  so  indefinite  as 
to  render  any  diagnosis  as  to  the  site  of 
aneurism  doubtful. 

If  there  be  severe  laryngeal  symptoms 
depending  on  pressure  on  the  laryngeal 
nerve,  laryngotomy  is  justifiable,  or  blood 
letting,  or  injection  hypodermically  of 
sulphate  of  atropine. 

Aneurism  of  the  Innominate.  —  The 
symptoms  are  similar  to  those  of  aortic 
aneurism,  with  which  this  has  often  been 
confounded.  1 .  Bruit  de  souflSet  diminish- 
ing downwards,  and  ascending  the  arte- 
ries on  the  right  side  but  not  on  the  left. 
This  may  be  absent,  but  the  heait's 
sounds  are  very  marked  over  the  timiour, 
and  the  second  sound  is  often  louder  than 
the  first.  2.  Presence  of  ,a  pulsatory 
tumour  or  bulging,  behind  the  right 
sterno-clavicular  articulation  and  epi- 
sternal notch,  rising  into  the  neck,  and 
accompanied  by  dulness  on  percussion 
over  the  upper  third  of  the  siternum,  the 
inner  half  of  the  clavicle  and  infra- 
clavicular region.  3.  Pjjessiure  effects. 
Pain  of  a  neuralgic  character  radiating 
along  the  right  side  of  the  neck,  head, 
chest,  shoulder,  and  arm,  from  pressure 
on  the  cervical  and  brachial  plexuses. 
Dyspnoea  from  compression  of  the  re- 
current laryngeal  n^rve.  Dysphagia 
from  encroachment  on  the  oesophagus. 
Contraction  of  the  right  pupil  from 
pressure  ou  the  sympathetic.  The  pulse 
is  much  weakened  in  tjie  right  radial 
and  right  carotid  arteries.  Enlargement 
of  the  external  jugular  and  subcutaneous 
veins  of  the  right  side  of  the  chest, 
followed  by  oedema,  f^howing  that  the 
jugular,  subclavian,  and  brachio-cephalic 
veins  ai'e  interfered  with.  Occasionally 
dislocation  of  the  stemo-clavicular  joint. 

Diagnosis  must  be  determined  by  the 
facts  that  the  signs  cori'espond  to  the 
position  of  the  innominate.  The  tumour 
makes  its  appeai'ance  early,  all  the 
pi-essure  symptoms  are  confined  to  the 
right  side,  and  by  controlling  the  cir- 
culation in  the  carotid  and  subclavian 
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on  the  same  side  the  pulsation  is  dimi- 
minished. 


To  distinguisli  this  from  aortic,  Agnew 
gives  the  following  table  : — 


Innominate. 


1.  Presence  of  a  tumour  which  can  generally 

be  felt  and  seen  at  the  right  sterno- 
clavicular articulation. 

2.  Pain  over  the  anterior  part  of  the  chest, 

on  the  right  side  of  the  head,  neck,  and 
face,  and  down  the  arm  and  chest  of 
the  right  side. 

3.  Pain  generally  acute  and  neuralgic,  rarely- 

dull,  gnawing  or  boring  in  character. 

i.  Venous  congestion  and  oedema  commence 
over  the  right  side  of  the  neck  and  arm. 

5.  Dyspnoea  and  cough  common,  but  not 

usually  intense., 

6.  Left  lateral  deflection  of  the  trachea  and 

of  the  oesophagus. 

7.  Numbness  and  loss  of  power  in  the  right 

arm. 

8.  Pulsation  in  right  radial  weak. 

9.  Stridor  occasional. 

10.  Murmurs  propagated  from  the  sac  in  the 
direction  of  the  subclavian  and  carotid 
arteries.  Double  heart  sounds  very 
common. 


Aech  of  the  Aoeta. 


1.  The  presence  of  an  external  tumour 

exceptional. 

2.  Pain  deeply  situated  ;  often  between  the 

shoulders,  or  under  the  sternum,  and 
frequently  encircling  the  upper  part  of 
the  chest. 

3.  Pain  frequently  gnawing  and  boring. 

4.  Venous  congestion  and  oedema  more 

common  over  the  chest. 

5.  Dyspnoea  and  cough   as   the  disease 

advances,  often  very  severe  and  per- 
sistent. 

6.  No  lateral  deflection. 

7.  These  symptoms  uncommon. 

8.  Pulsation  in  both  radials  weak,  but  more 

so  in  the  left  than  the  right. 

9.  Stridor  common. 

10.  When  present,  confined  to  the  region  of 
the  sac,  and  may  be  on  the  left  side 
and  downwards.  Double  heart  sounds 
not  common. 


Prognosis  is  exceedingly  unfavourable, 
the  patient  generally  succumbing  to 
asphyxia  from  pressure  on  the  recurrent 
laryngeal  nerve  or  trachea. 

Treatment.  —  Constitutional,  on  the 
principles  before  mentioned,  must  be  care- 
fully tried.  Other  methods  which  have 
been  employed  are  :  1.  Ligature  of  the 
subclavian  ;  2.  Ligature  of  the  carotid ; 
both  of  which  are  worse  than  useless; 
3.  Simultaneous  ligature  of  the  carotid 
and  subclavian — if  operative  measures 
are  considered  necessary,  this  last  opera- 
tion is  the  only  one  worthy  of  trial ;  4. 
Galvano-puncture. 

Anev/rism  of  the  Carotid  occurs  most 
commonly  in  men,  but  the  proportion  of 
women  affected  is  much  higher  than  in 
other  aneurisms.  It  is  occasionally  met 
with  at  an  eai'ly  age.  The  right  carotid 
is  most  usually  involved  at  the  seat  of 
bifurcation,  but  it  may  occur  just  above 
the  clavicle,  at  the  lower  part  of  the 
neck. 

Symptoms  are  those  common  to  all 
extei-nal  aneurisms.  Pressure  effects. — 
These  are  dyspnoea,  from  its  compressing 
the  oesophagus,  larynx,  and  pharynx. 
Irritation  of  the  larynx,  with  trouble- 
some hacking  cough,  from  pressure  on 


the  superior  laryngeal  nerve ;  spasms  of 
the  larynx,  from  squeezing  of  the  inferior 
laryngeal  nerve.  Shooting  pains  in  the 
head.  Cerebral  symptoms,  owing  to 
diminished  circulation,  as  vertigo,  dim- 
ness of  vision,  tinnitus,  and  a  tendency 
to  coma.  The  subcutaneous  veins  are 
generally  enlarged  and  conspicuous,  and 
the  neck  stiff  and  almost  immovable. 
The  tumour  enlarges  chiefly  in  the 
direction  of  the  middle  line. 

Diagnosis. — From  varix  of  the  internal 
jugular  vein  this  disease  is  distinguished 
by  the  varix  being  soft,  not  pulsating 
eccentrically,  diminishing  in  size  on  a 
full  inspiration  or  on  compression  on  the 
distal  side,  increasing  in  size  during  ex- 
piration and  when  pressure  is  applied 
to  the  proximal  side.  Prom  glandvlar 
tumours  by  the  history,  by  pi-essing  the 
tvimour  away  from  the  subjacent  artery, 
absence  of  bruit,  thrill,  or  expansile  puls- 
ation, and  by  the  nodulated,  in-egular 
swelling  cau.sed  by  the  glandular  mass. 
In  addition,  pressure  on  the  carotid  does 
not  diminish  a  glandular  swelling.  Pi'om 
abscess  by  this  presenting  fluctuation, 
absence  of  eccentric  pulsation  and  dis- 
tinct bruit,  inability  to  diminish  the 
contents  on  pressure,  and  signs  of  inflam- 
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mafcion.  From  solid  tumours  {vide 
Aueurism).  Fi-om  cysts. — These  are  dis- 
tiuguished  from  a  carotid  aneurism  by 
the  facts  that  they  are  not  affected  by 
pressure,  do  not  pulsate,  have  no  bruit, 
and  fluctuation  can  be  readily  detected. 
From  pulsating  bronchocele. — 1.  By  the 
isthmus  of  the  thyroid  and  opposite  lobe 
being  implicated  as  well  as  the  one  lobe. 
2.  By  the  thyi'oid  moving  up  and  down 
on  directing  the  patient  to  swallow.  3. 
The  bronchocele  is  most  firmly  attached 
in  the  middle  line,  an  aneurism  under 
the  sterno-mastoid.  To  distinguish  cai*o- 
tid  aneurism  from  aneurism  of  the  aorta 
or  innominate,  a  careful  consideration 
must  be  made  of  the  symptoms  and 
physical  signs.  Gross  writes :  "  The 
most  reliable  sign  with  which  I  am 
acquainted  is  afforded  by  our  ability  to 
insinuate  the  point  of  the  foi-efinger 
between  the  top  of  the  sternum  and  the 
lower  extremity  of  the  aneurism  while 
the  head  is  being  bent  powerfully  for- 
wards to  relax  the  mastoids.  If  this 
can  be  done,  the  probability  is  the  tumour 
is  connected  with  the  carotid." 

Course  and  Terminations.  —  Carotid 
aneurism  usually  runs  its  course  in  from 
twelve  to  eighteen  months,  if  untreated, 
the  patient  dying  from  the  pressure 
effects,  gangrene  of  sac,  ulceration  into 
the  trachea,  bronchi,  or  chest,  with  in- 
ternal bleeding.  Embolism  of  the  cerebral 
vessels. 

Treatment. — 1.  Try  the  usual  consti- 
tutional treatment.  2.  Digital  compres- 
sion, the  artery,  if  possible,  being  seized 
on  the  proximal  side  of  the  sac,  between 
the  thumb  and  fingers,  under  the  borders 
of  the  sterno-mastoid,  and  bilateral  pres- 
sure applied.  3.  Ligature  of  the  carotid 
on  the  proximal  side.  4.  Ligature  on 
the  distal  side  when  aneurism  is  placed 
at  the  root  of  the  neck. 

Instruments  required  for  deligation  of 
arteries  :  1.  One  or  two  scalpels;  2.  Two 
forceps ;  3.  Grooved  director  ;  4.  Eyed 
probe;    5.  Retractors;   6.  Tenaculum; 

7.  Various  forms  of  aneurismal  needles; 

8.  Ox  aorta,  prepared  catgut,  silk  or  other 
ligatures;  9.  Tourniquet;  10.  Sutiu-es; 
11.  Lint  or  absorbent  cotton,  or  aseptic 
dressing  (vide  wounds);  12.  Bandages; 
13.  Anaesthetic  and  inhaler  ;  14.  Artery 
and  torsion  forceps,  and  acupressure 
needles;  15.  Sponges  on  sticks;  16. 
Large  sponges ;  17.  Drainage  tubes. 

General  Directions  for  ligaturing  an 
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artery. — 1 .  Ascertain  the  line  of  the  ves- 
sel, and  if  possible  feel  its  pulsations.  2. 
Expose  one  by  one  the  mixscles  or  other 
structures  used  as  guides  to  the  position 
of  the  artery ;  for  instance,  in  deligating 
the  carotid  the  sterno-mastoid  is  to  be 
exposed,  and  then  the  omo-hyoid  muscle — 
until  these  are  recognised  in  oi-der  no  at- 
tempt should  be  made  to  search  for  the  ves- 
sel. 3.  Arrangement  of  tissues  from  with- 
out inwards  is  :  {a)  skin ;  {b)  superficial 
fascia,  consisting  of  adipose  and  connective 
tissues;  (c)  deep  fascia;  (d)  muscular  struc- 
tures. The  first  three  tissues  are  divided 
separately,  the  superficial  and  deep  fasciae 
being  raised  on  a  director  before  being 
incised.  4.  After  division  of  the  deep 
fascia  avoid  using  the  blade  of  the  knife, 
and  employ  the  forceps  or  handle  of  the 
knife  to  expose  the  sheath  of  the  artery. 
5.  To  open  the  sheath  a  fold  is  pinched 
up  and  divided  with  the  knife  held  so  that 
the  cutting  edge  is  directed  away  from  the 
artery,  and  then  incised  on  a  cUrector  for 
a  sufficient  extent,  but  the  sheath  is  not 
to  be  more  disturbed  than  is  requisite  to 
pass  the  ligature  round  the  artery. 

Ligature  of  the  Carotid. — The  point  of 
selection  is  just  above  the  omo-hyoid 
muscle.  The  course  of  the  artery  is  that 
of  a  hne  drawn  from  the  sterno-clavicular 
joint  to  a  point  midway  between  the  mas- 
toid process  and  the  angle  of  the  jaw. — 
(1st  Step.)  The  incision. — With  the  head 
held  back,  and  the  face  turned  to  the  op- 
posite side,  an  incision  is  made  2|  to  3 
inches  in  length  over  the  anterior  border 
of  the  sterno-mastoid,  with  its  central 
point  opposite  the  cricoid  cartilage ;  this 
divides  the  skin,  superficial  fascia,  and 
the  platysma.  (2nd  Step.)  Exposure 
of  sterno-mastoid. — The  deep  fascia  is 
carefully  divided  to  the  full  extent  of  the 
superficial  incision  on  a  director,  and  the 
fibres  of  the  sterno-mastoid  exposed. — 
(3rd  Step.)  Exposure  of  omo-hyoid. — 
The  head  of  the  patient  is  slightly  raised 
and  the  edges  of  the  wound  held  apart, 
with  the  sterno-mastoid  and  the  superfi- 
cial thyroid  vein  and  descendens  noni 
nerve.  The  tendon  of  the  omo-hyoid  is 
seen  crossing  the  sheath  of  the  vessel, 
from  above  downwards  and  outwards,  at 
the  level  of  the  cricoid  cartilage.  This 
must  be  clearly  recognised. — (4th  Step.) 
Opening  the  sheath. — The  sheath  is 
cautiously  opened  on  the  tracheal  side 
for  about  half  an  inch. — (5th  Step.) 
Cleaning  the  artery. — The  distended  in 
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ternal  jvigular  vein  is  drawn  to  the  outer 
side,  the  pneumo-gastric  nerve  accom- 
panying it,  and  a  small  portion  of  the 
artery  is  then  carefully  separated  from 
its  sheath,  and  the  needle  passed  from 
without  inwards  to  avoid  the  vein. 

Ligature  below  the  Ovio-hyoid.— The 
steps  for  ligaturing  the  vessel  in  this 
part  of  its  course  are  similar  to  those 
used  for  deligation  of  the  subclavian  or 
innominate  (q.v.).  The  internal  jugular 
is  pressed  to  the  outer  side  and  the  needle 
passed  from  Avithout  inwards.  After 
tying  the  carotid,  when  the  ligature  is 
tightened  all  pulsation  should  cease  in 
the  temporal  artery  of  the  same  side. 

Sequelce  of  Ligature. — 1.  Secondary 
haemorrhage.  2.  Suppuration  of  the  sac. 

3,  Cerebral  compUcations,  arising  imme- 
diately, or  after  an  interval  of  some  days, 
weeks,  or  months ;  these  are  convulsions, 
vertigo,  syncope,  paralysis,  abscess,  soft- 
ening, defective  eyesight  and  hearing. 
In  some  cases  apoplectic  symptoms  arise. 

4.  Lung  disease,  congestion,  and  a  low 
form  of  pneumonia. 

Anastomotic  Circulation. — The  inferior 
thyroid  of  the  subclavian  with  the  su- 
perior thyroid;  the  vertebral  with  the 
internal  carotid  ;  the  cervicaHs  ascendans 
with  the  muscular  and  occipital;  and  the 
cervicalis  profunda  with  the  arteries  sup- 
plying the  deep  muscles  of  the  neck,  and 
the  princeps  cervicis  of  the  occipital. 
Of  the  opposite  side :  superior  thyroids, 
Unguals,  facials,  occipitals,  internal 
maxillaries,  and  superficial  temporals  ; 
also  terminal  branches  of  vertebrals  and 
internal  carotids  by  the  circle  of  Willis. 

Aneurism  of  the  Subclavian  is  most 
frequently  met  with  on  the  right  side 
and  in  middle  life.  The  third  part  of  the 
artery  is  the  most  common  seat  on  the 
right  side ;  on  the  left  side  it  is  always 
in  the  cervical  position. 

Symptoms. — 1.  A  tumour  with  the 
ordinary  aneurismal  characters  situated 
at  the  base  of  the  posterior  inferior 
triangle  of  the  neck,  external  to  the 
clavicular  origin  of  the  sterno-mastoid, 
and  just  above  the  clavicle,  but  if  the 
shoulder  be  raised  it  may  sink  below  this. 
2.  The  pressure  effects  are  numbness  of 
the  hand  and  arm,  owing  to  the  brachial 
plexus  teing  compressed,  with  severe 
neuralgic  pains  running  from  above  the 
clavicle  down  the  arm  and  the  back  of 
the  shoulder.  Occasionally  spasm  of 
the  diaphragm  from  implication  of  the 


phrenic  nerve.  The  external  jugular 
and  subclavian  veins  are  usually  dis- 
tended, and  there  is  oedema  of  the  hand, 
arm,  neck,  and  face.  It  may  press  on 
the  clavicle  and  rib,  producing  atrophy 
and  erosion. 

Diagnosis. —  From  enlarged  glands. 
The  character  of  the  pulsation,  and 
ability  to  move  glands  from  underlying 
artery,  are  sufficient  to  distinguish  this 
from  aneurism.  From  carotid  aneurism, 
the  difference  in  radial  pulsation  will 
separate  it. 

Prognosis. — If  untreated,  the  tumour 
biirsts  externally  or  into  the  pleura  or 
air  passages.  In  a  few  instances  spon- 
taneous cure  has  occurred. 

Treatment. — Constitutional  is  always 
to  be  tried  before  any  other  plan,  1, 
Compression  on  the  proximal  side  where 
possible.  2.  Direct  pressure  on  the  sac 
by  means  of  a  bag  of  shot.  3.  Distal 
compression,  useful  conjoined  with  other 
methods.  4.  Subcutaneous  injection  of 
ergotin  into  tissues  adjacent  to  the  sac. 
5.  Manipulation.  6.  Ligature  of  the 
brachio-cephahc  (this  has  only  been 
successful  in  one  case,  Dr.  Smyth's, 
where  the  carotid  and  vertebral  were 
also  deligated).  7.  G^lvano-ptmcture. 
8.  Ligature  of  the  subclavian  in  the  third 
part  of  its  course  on  the  distal  side  (fairly 
successful).  9.  Ligatm-e  of  the  first  part 
of  the  subclavian  (uniformly  fatal).  10. 
Ligatui-e  of  both  carotid  and  subclavian 
just  beyond  then-  origins  (un.«;uccessful). 
11.  Ligature  of  the  subclavian,  carotid, 
and  vertebral  close  to  their  commence- 
ment. 12.  Ligature  of  the  carotid, 
subclavian,  and  all  its  branches  except 
the  superior  intercostal  (Sabine).  13, 
Amputation  at  the  shoulder  joint  with 
distal  ligature  of  the  artery  as  high  up 
as  possible. 

Ligature  of  the  Brachio-Cephalic. — 
With  the  patient  on  his  back,  shoulders 
raised  on  a  pillow,  over  which  the  head 
is  well  thrown  back  and  face  turned  to 
the  left  side,  the  operator  .standing  on 
the  right  side  makes  an  incision  3^ 
inches  long,  running  along  the  anterior 
border  of  the  steno-mastoid,  and  ending 
half  an  inch  above  the  sternum.  Another 
the  same  length  is  carried  outwards  from 
the  lower  end  of  the  first  half  an  inch 
above  and  parallel  with  the  right  clavi- 
cle. The  incisions  must  be  carried  down 
to  the  superficial  fascia,  and  the  trian- 
gular flap  carefully  dissected  up.  The 
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sternal  and  part  of  the  clavicular  attach- 
ments of  the  sterno-mastoid  must  be 
cUvided  on  the  finger  or  a  director  half 
an  inch  above  their  origin,  and  drawn 
upwards  and  outwards,  uncovering  the 
sterno-hyoid  and  thyroid,  and  the  middle 
cervical  fascia,  which  is  very  thick,  and 
covered  by  the  inferior  thyroid  veins. 
Next  divide  the  fibres  of  the  sterno- 
hyoid and  thyroid  on  a  dii-ector,  draw 
the  thyi-oid  veins  aside,  and  scrape 
through  the  fascia  very  cautiously,  ex- 
posing the  root  of  the  right  carotid, 
which  is  traced  downwards  to  the  inno- 
minate, the  patient's  head  being  dra\^n 
strongly  backwards.  The  internal  jugular 
is  carefully  pressed  outwards  with  a 
retractor,  and  the  left  innominate  vein 
which  crosses  the  artery  in  front  from 
left  to  right  must  be  drawn  down.  On 
the  right  side  are  the  right  innominate 
vein  and  the  pneumo-gastric  nerve  in 
close  contact,  to  avoid  which  the  hgature 
is  passed  from  the  outer  side.  Behind 
are  the  apex  of  the  lung  and  the  pleura, 
which  may  be  injured  if  the  needle  be 
not  kept  close  to  the  artery.  Sedillot 
makes  an  incision  along  the  interval 
between  the  clavicular  and  sternal  heads 
of  the  sterno-mastoid,  separates  these, 
flexes  the  patient's  head,  raises  the 
sterno-hyoid  and  thyroid  and  divides 
them,  and  thus  obtains  access  to  the 
vessel.  All  the  cases  except  one  have 
proved  fatal  from  secondary  haemorrhage, 
or  inflammation  of  the  lungs  and  pleura. 

Anastomotic  Circulation. — Aortic  in- 
tercostal with  superior  intercostal.  Lower 
intercostals  with  thoracic  branches  of 
internal  mammary.  Deep  epigastric  with 
internal  mammary.  Also  communica- 
tions across  middle  line  in  the  neck  and 
brain. 

Aneurism  of  the  Axillary  Artery  occurs 
most  frequently  on  the  right  side,  and  is 
most  common  in  men. 

Symptoms. — If  the  aneurism  affect 
the  artery  above  the  pectoralis  minor, 
a  swelling  projects  immediately  below 
the  clavicle  ;  when  the  vessel  is  diseased 
below  that  muscle  it  pushes  forward  the 
anterior  fold  of  the  axilla,  and  extends 
downwards  and  forwards,  filling  up  the 
axillary  space.  The  shoulder  is  raised  to 
relieve  pain  caused  by  pressure  of  the 
tumour  on  the  axillary  nerves,  and  the 
patient  bends  the  neck  to  the  injured 
side  and  supports  the  corresponding  arm. 

Pressure  Effects. — Pain  and  numbness 


of  the  hand  and  arm.  Caries  of  the  first 
two  ribs.  The  pulse  may  be  absent  at 
the  wrist,  and  the  arm  oedematous  from 
compression  of  the  axillary  vein. 

Diagnosis. — From  abscess,  by  the 
history  and  course  of  the  swelling. 
From  osteo-aneurism  of  the  head  of  the 
humerus,  by  this  commencing  at  a 
distance  from  the  line  of  the  vessel, 
being  firm,  smooth,  elastic,  and  nearly 
incompressible,  and  later  on  the  presence 
of  egg-shell  crackling. 

2'erminations.  —  If  untreated  the 
patient  will  die  from  rupture  of  the 
sac,  gangrene  of  the  limb,  or  constitu- 
tional irritation.  In  a  very  few  cases 
spontaneous  cure  has  been  met  with. 

The  third  part  of  the  subclavian  is 
sometimes  affected  as  well  as  the 
axillary  artery. 

Treatment. — 1.  If  possible,  compres- 
sion with  the  fingers  or  Cole's  com- 
pressor. 2.  Ligature  of  the  subclavian. 
Holmes  writes  :  "1.  There  are  a  great 
number  of  these  aneurisms,  both  trau- 
matic and  spontaneous,  which  are 
amenable  to  gradual  inteimittent 
pressure  carefully  appUed  to  the  artery 
above  the  tumour  (and  possibly 
Esmarch's  bandage  might  in  some  cases 
be  found  serviceable).  2.  When  this  is 
not  possible,  from  the  pain  produced  by 
the  pressure,  the  application  of  rapid 
total  compression,  under  anaesthesia, 
may  produce  a  cure.  3.  The  ligature  of 
the  subclavian  artery  is  so  dangerous, 
both  from  its  own  risks  and  the 
proximity  of  the  sac,  that  it  ought  to 
be  restricted  to  cases  where  pressure  has 
failed,  and  to  those  in  which,  from  the 
size  and  rapid  growth  of  the  axillary 
tumour,  the  surgeon  thinks  pressure 
unadvisable.  4.  The  old  operation  is 
to  be  preferred  to  the  ligature  of  the 
subclavian  in  cases  of  ruptured  artery ; 
and  it  may  be  practised  in  cases  where, 
from  the  elevation  of  the  shoulder,  or 
from  the  extent  of  the  tumour,  the 
surgeon  would  find  it  difficult  to  tie  the 
subclavian,  or  fears  in  doing  so  to 
injure  the  sac;  but  the  anatomical 
relations  of  axillary  aneurism  render 
this  a  peculiarly  hazardous  proceeding, 
and  the  surgeon  should  always  be  pre- 
pared to  amputate  if  necessary.  5.  In 
very  large  axillary  aneurisms  if  any 
treatment  be  adopted  the  arm  should  be 
amputated  at  the  joint  after  ligature  of 
subclavian." 
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Ligature  of  the  Subclavian.  Third 
part. — The  line  extends  from  behind  the 
sterno-chxvicular  articulation,  as  far  as 
the  lower  border  of  the  first  rib, 
crossing  the  lower  part  of  the  neck  in 
an  arched  course  over  the  bag  of  pleura 
and  the  first  rib.  The  vein  lies  at  a 
lower  level  than  the  arteiy,  and  above  it 
are  the  cords  of  the  brachial  plexus. 

Operation. — The  patient  is  placed  on 
his  back,  with  his  shoulder  depressed  as 
much  as  possible  by  an  assistant  drawing 
down  the  arm,  the  head  is  thrown  back, 
and  the  face  tvirned  to  the  opposite  side. 

(1st   Step.)    Incision.  —  The  inte- 
guments are  drawn  down  from  the  neck 
upon  the  clavicle,  and  divided  directly 
upon  that  bone  for  three  or  four  inches, 
beginning  an  inch  outside  the  sterno- 
clavicular articulation,  and  severing  the 
skin,  superficial  fascia,  and  the  platysma. 
On  releasing  the  tension  the  elasticity 
of  the  skin  carries  the  wound  upwards, 
so  that  it  corresponds  to  the  position 
of    the    artery     above    the  clavicle. 
— (2nd  Step.)     Division  of  the  deep 
fascia.  —  The      sterno-mastoid  and 
trapezius  may  be  divided  on  a  director 
if  necessary.    By  a  little  dissection  the 
external   jugular  vein  is  exposed  and 
eld   aside   or   divided    between  two 
ligatures,    and   with   it   frequently  a 
plexus  of  veins  ;  the  transversalis  colli 
and    humeri    veins   should    also  be 
avoided.    The  deep  fascia  is  divided  on  a 
director. — (3rd  Step.)     Expose  omo- 
hyoid.— The  lower  edge  of  the  posterior 
belly  of  the  omo-hyoid  must  then  be 
sought  for.    Draw  this  muscle  upwards 
and   outwards  with  the  supra-scapular 
artery. — (4th  Step.)    Recognise  scalene 
tubercle.  —  Feel  for  the  tubercle  of 
the  first  rib  following  down  the  outer 
border  of  the  scalenus  anticus  close  to 
the  outer  edge  of  the  sterno-mastoid. 
Upon  the  rib  immediately  above  and 
behind  the  tubercle  the  artery  will  be 
found  covered  and  bound  down  to  the 
rib   by   a   dense    fascia. — (5th  Step). 
Clearing  the  artery. — The  front  of  the 
artery  is  cleared  and  the  sheath  openec 
and  the  needle  passed  with   the  left 
finger  on  the  scalene  tubercle,  round  the 
part  of  the  artery  resting  on  the  rib, 
upwards  and  outwards  from  the  side  of 
the  vein,  taking  care  not  to  include  a 
nerve  of  the  brachial  plexus. 

Other   Methods.  —  1.  If    the  above 
incisions  be  iusuificient  a  second  vertical 


cut  may  be  made  at  right  angles  to  the 
ceiitie  or  inner  extremity  of  the  first. 
2.  A  single  linear  perpendicular  inci.sion 
(Roux).  3.  A  single  curved  incision 
above  the  clavicle,  with  its  concavity 
upwards,  three  or  four  inches  long,  with 
its  inner  end  rather  higher  than  the 
outer  (Green  and  Fergusson).  4.  A 
curved  incision,  with  its  convexity  out- 
wards and  its  base  on  the  postei'ior 
edge  of  the  sterno-mastoid,  from  three 
inches  above  the  clavicle  to  the 
clavicular  attachment  of  that  muscle 
(Skey).  5.  If  more  room  be  wanted, 
the  clavicular  attachment  of  the  sterno- 
mastoid  is  divided,  and  the  scalenus 
anticus  exposed  and  divided  as  far  as 
necessary,  care  being  taken  of  the 
phrenic  nerve,  which  lies  on  the  muscle 
and  must  be  drawn  aside.  6.  If  the 
clavicle  be  so  elevated  as  to  prevent  the 
exposure  of  the  artery,  a  portion  of  it 
may  be  excised. 

Anastomotic  Circulation. — The  internal 
mammary  with  the  external  mammarj' 
and  superior  thoracic  ;  by  the  deep 
cervical  with  the  arteries  of  the  shoulder ; 
by  the  transversalis  humeri  with  the 
acromial  thoracic  ;  by  the  transversalis 
colli  with  the  subscapular  ;  by  the  long 
thoracic  with  the  epigastric ;  supra- 
scapular with  the  dorsal  branches  of  the 
subscapular  ;  posterior  scapular  with  the 
costal  and  muscular  branches  of  the 
subscapular. 

Accidents  following  Ligature. — 1.  In- 
flammation, within  the  chest,  of  the 
lungs,  pleura,  or  pericardium.  2.  Sup- 
puration of  the  sac.  3.  Secondary  hffimor- 
rhage  from  the  seat  of  ligature  or  the 
sac.    4.  Gangi-ene  of  the  hand  and  arm. 

Treatment  of  inflamed  axillary  aneur- 
ism threatening  supjmration.  —  Spence 
recommends  cutting  down  on  the  third 
part  of  the  subclavian,  so  that  an  assis- 
tant can  compress  this  thoroughly,  and 
compressing  brachial  below  also.  Then 
opening  the  aneurism  in  the  axilla,  turn- 
ing out  the  clot,  and  Ugaturing  the 
artery  above  and  below  the  sac.  This 
is  the  right  procedure  to  adopt ;  but  if 
the  aneurism  be  small  and  circumscribed, 
and  the  limb  warm,  and  not  ojdematous, 
ligature  of  tlie  third  part  of  the  sub- 
clavian may  be  tried.  If  hajmorrhage 
occur,  or  the  aneurism  have  ruptured 
and  gangrene  be  imminent,  amputate  at 
the  shoulder  joint. 

Ligature  of  the  Axillary  Artery.— The 
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line  of  the  artery  is  from  the  lower 
border  of  the  first  rib  to  the  lower  edge 
of  the  teres  major.  With  the  arm  at 
light  angles  to  the  trunk,  it  occupies  a 
line  drawn  from  the  middle  of  the  clavicle 
to  the  inner  edge  of  the  coraco-brachia- 
Ks.  The  patient  is  placed  on  his  back, 
with  the  shoulders  slightly  raised,  and 
the  arm  carried  away  from  the  side. 

(a)  Ligature  under  the  Clavicle. — (1st 
Step.)  Make  an  incision  from  the 
tip  of  the  coracoid  process  4^  inches 
along  the  lower  border  of  the  cla- 
vicle, dividing  the  integuments,  super- 
ficial fascia,  and  pectoralis  major. — 
(2nd  Step.)  Carefully  avoiding  the 
trunk  of  the  acromial  thoracic,  coming 
forward  over  the  upper  margin  of  the 
pectoralis  minor  ;  and  the  cephalic  vein, 
crossing  the  axillary  artery  from  without 
inwards  to  join  the  axillary  vein,  tear 
cautiously  through  the  costo-coracoid 
fascia,  the  arm  being  brought  close  to 
the  side. — (3rd  Step.)  The  axillary 
vein  now  comes  into  view,  completely 
concealing  the  artery,  and  must  be 
pulled  downwards  and  inwards,  the 
nerves  drawn  outwards,  and  the  Ugature 
passed  from  below  upwaids,  taking  cai'e 
not  to  include  the  posterior  thoracic 
nerve. 

Other  Methods. — L  By  separation  of 
the  pectoralis  major  and  deltoid  muscles, 
without  dividing  the  fibres.  2.  Instead 
of  cutting  through  the  substance  of  the 
pectorahs  majoi',  the  artery  may  be 
exposed  by  making  an  incision  along  the 
gi'oove  between  the  two  bellies  of  the 
muscle,  commencing  about  an  inch  ex- 
ternal to  the  sterno-clavicular  joint,  and 
extending  outwards  and  downwards  for 
at  least  three  inches  in  the  direction  of 
the  insertion  of  the  muscle.  3.  Erichsen 
advises  "  an  incision  from  the  centre  of 
the  clavicle,  directly  downwards  in  the 
course  of  the  vessels,  to  the  middle  of  the 
anterior  fold  of  the  axilla."  He  divides 
'the    skin,  superficial  fascia,  and  pec- 

■  torahs  major  in  this  line,  and,  if  thought 
'  desirable,  the  pectoralis  minor.  He  adds 
I  that  the   gi-eat   division  of  muscular 

■  substance  it  entails  need  not  leave  any 
permanent  weakness  of  the  limb,  as  by 

•.proper  position  ready  and  direct  union 
can  be  effected  between  the  parts. 

(6)  Ligature  in  the  Axilla. — (1st  Step.) 
!The  arm  being  completely  abducted,  an 
incision  three  inches  long  must  be  made, 
beginning  at  the  base  of  the  axilla,  at 


the  inner  border  of  the  coraco-brachia- 
lis,  or  the  junction  of  the  posterior  and 
middle  thirds  of  the  axilla,  parallel  to 
the  course  of  the  artery,  involving  at 
first  the  skin  and  superficial  fascia  only. 
— (2nd  Step.)  The  deep  fascia  must 
then  be  carefully  scraped  through,  the 
forearm  being  bent. — (3rd  Step.)  The 
median  nerve  is  drawn  outwaids,  the 
axillary  vein,  with  the  internal  cuta- 
neous and  ulnar  nerves  inwards,  and  the 
ligature  passed  from  within  outwards. 

lAgature  of  the  Brachial  Artery. — The 
line  of  the  artery  begins  at  the  lower 
border  of  the  teres  major,  and  ends 
opposite  the  neck  of  the  radius.  Its 
situation  is  indicated  by  a  depression 
along  the  inner  border  of  the  biceps  and 
coraco-brachialis. 

{a)  lAgature  at  the  middle  of  the  arm. 
— (1st  Step.)  The  seat  of  election  is  this 
situation.  An  incision  is  made,  three 
inches  long,  in  the  middle  of  the  aim, 
along  the  inner  border  of  the  biceps, 
dividing  the  skin  and  superficial  fascia, 
and  exposing  the  deep  fascia,  and  pro- 
bably the  basilic  vein.- — (2nd  Step.) 
Drawing  the  latter  aside,  and  flexing 
the  elbow,  divide  the  aponeurosis  and 
expose  the  fibres  of  the  biceps. — (3rd 
Step.)  The  biceps  is  drawn  outwards,  and 
the  artery  then  exposed  enclosed  in  its 
sheath,  on  which  rests  the  median  nerve ; 
this  is  separated  and  pushed  aside,  the 
sheath  opened,  the  vessel  isolated  from 
its  two  accompanying  veins,  and  the 
needle  passed  from  the  side  of  the 
nerve. 

{b)  At  the  bend  of  the  elbow.  —  (1st 
Step.)  An  oblique  incision  2g  inches 
long  should  be  made  over  the  artery  on 
the  inner  side  of  the  tendon  of  the 
biceps.  —  (2nd  Step.)  The  tendinous 
aponeurosis  having  been  slit  up,  the 
artery  is  seen,  accompanied  by  its  two 
veins,  lying  between  the  tendon  of  the 
biceps  on  the  outer,  and  the  median 
nerve  on  the  inner  side.  The  veins  at 
the  bend  of  the  elbow  must  be  divided 
as  little  as  possible. 

Anastomotic  Circulation.  —  When  a 
ligature  is  fixed  at  the  upper  part  of  the 
brachial  oi-  lowei'  part  of  the  axillary ; 
between  the  descending  acromial,  the 
circumflex,  and  the  other  thoracics,  with 
the  superior  jDrofunda  and  muscular.  If 
at  the  lower  part  of  the  brachial,  betAveen 
the  superior  profunda  and  the  radial 
and  interosseous  i-ecurrents,  and  betAveen 
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the  inferior  profunda  and  anastomotic, 
with  the  interosseous  and  uhiar  recur- 
rents. 

Ligature  of  the  Radial  Artery. — (n) 
In  the  upper  third.  The  line  of  the 
artery  is  from  the  outer  side  of  the 
biceps  tendon  to  a  point  half  an  inch 
internal  to  the  styloid  process  of  radius. 
— (1st  Step.)  An  incision  2i  inches 
long,  is  made  in  the  line  of  the 
artery. — (2nd  Step.)  Recognise  the 
edge  of  the  supinator  longus  by  its 
vertical  fibres,  and  divide  the  aponeuro- 
sis along  the  ulnar  side  of  it,  exposing 
the  fibres  of  the  pronator  teres. — (3rd 
Step.)  Press  apart  the  two  muscles, 
separate  the  artery  from  its  veins,  and 
pass  the  ligature,  (b)  In  the  lower 
third.  Make  an  incision  two  inches  in 
length,  and  half-an-inch  to  the  outside 
of  the  tendon  of  the  flexor  carpi  radialis. 
Divide  the  skin  and  superficial  and  deep 
fasciae.  Separate  the  artery  from  its 
veins  and  pass  the  ligature. 

Anastomotic  Circulation. — With  the 
ulnar  by  the  superficial  and  deep  palmar 
arches,  with  the  interosseous  by  the 
deep  palmar  arch. 

Ligature  of  the  Ulnar  Artery  at  the 
wrist. — The  surgical  line  of  the  artery  is 
drawn  from  the  internal  condyle  of  the 
humerus  to  the  outer  side  of  the  pisi- 
form bone.  The  hand  being  supine, 
make  an  incision  two  inches  long  to  the 
radial  side  of  the  tendon  of  the  flexor 
carpi  ulnaris,  dividing  the  skin  and 
superficial  fascia,  then  slit  up  the  deep 
fascia  on  a  director ;  flex  the  hand  and 
draw  the  tendon  of  the  flexor  inwards, 
open  the  sheath,  pass  the  ligature  from 
within  outwards. 

Anastomotic  circulation  is  with  radial 
by  superficial  and  deep  palmar  arches, 
with  interosseous  by  deep  palmar  arch. 

Aneurism  of  the  Abdominal  Aorta. — 
The  symptoms,  besides  those  common  to 
all  aneurisms,  are  weakness  and  pain  on 
movement,  wasting  or  other  digestive 
disturbances,  pain,  continuous  or  parox- 
ysmal in  the  epigastrium,  hypogastrium, 
back  or  loins,  according  to  the  position 
of  the  aneurism  at  the  front  or  back  of 
the  aorta.  The  pulsating  tumour  is 
generally  fixed,  its  immobility  with  the 
motions  of  the  diaphragm  being  very 
characteristic.  Pulsation  may  be  felt  in 
the  epigastrium,  a  little  to  the  left  of 
the  middle  line,  rarely  it  inclines  to  the 
right.    An  aneurism  may  however  exist 


although  no  tumour  can  be  perceived. 
The  bruit  de  soufilet  can  in  most  cases 
be  heard  in  the  left  vertebral  groove,  as 
well  as  in  front.  Murray  writes,  that 
the  following  symptoms  are  i-are  in 
aneurism,  and  contra-indicate  the  pre- 
sence of  that  disease  :  Rapidity  of  the 
pulse,  oedema  of  the  lower  extremities, 
ascites,  enlargement  of  the  superficial 
veins;  the  presence  of  pus,  mucus, 
blood,  or  albumen  in  the  urine,  jaundice, 
mobility  of  the  tumour  without  mur- 
mur, malignant  cachexia  of  cancer,  and 
the  deposits  of  cancer  or  tubercle. 

Duration  varies  from  a  few  months  to 
years,  but  after  prominent  symptoms 
have  appeared,  life  is  rarely  prolonged 
beyond  eighteen  months.  Death  occurs 
from  exhaustion,  pre&sure  on  adjacent 
organs,  or  haemorrhage. 

Treatmiint. — 1.  Absolute  rest,  low 
diet,  and  iodide  of  potassium.  2.  If  un- 
successful, compression  of  the  aorta  on 
the  proximal  side  by  the  abdominal 
tourniquet  under  prolonged  anaesthesia, 
provided  the  aneurism  is  situated  below 
the  renal  arteries,  if  above  these,  distal 
compression  may  be  tried.  The  bowels 
should  be  well  opened  by  an  enema 
and  aperients,  and  the  bladder  emptied  ; 
during  anaesthesia,  peptonised  beef  tea 
enemata  and  brandy  per  rectum  should 
be  administered ;  after  consolidation  of 
the  aneurism,  warmth  to  the  extremities, 
and  flannels  are  necessary. 

Inguinal  Aneurism  arises  from  the 
external  iliac  or  common  femoral 
arteries. 

Symptoms. — A  tumour  in  the  groin, 
at  first  soft  and  compressible,  and  pre- 
senting the  usual  characters  of  aneurism. 
It  increases  rapidly,  and  by  pressure  on 
the  saphenous  and  femoral  veins  occa- 
sions oedema  of  the  leg,  and  the  anterior 
crural  nerve  being  implicated,  pain  is 
produced  in  the  leg  and  tbigh.  The 
patient  walks  with  difliculty,  and  is 
unable  to  flex  the  thigh  on  the  pelvis. 

Diagnosis  has  to  be  made  by  a  careful 
consideration  of  the  history  and  accom- 
panying symptoms,  from  abscess  and 
osteo-aneurism,  the  only  diseases  with 
which  it  is  likely  to  b"fe  confounded. 

2'reatment. —  I.  Compression,  digital 
or  instrumental,  of  the  external  iliac 
above,  and  the  femoral  below  the  aneur- 
ism, should  be  tried  if  possible.  2.  Liga- 
ture of  the  external  iliac. 

Ligature  of  the  External  Iliac. — The 


INGUINAL 


ANEURISM. 


155 


line  of  this  artery  is  one  drawn  from 
the  left  of  the  umbilicus,  to  the  centre 
of  the  space  between  the  symphysis 
pubis,  and  the  superior  anterior  iliac 
spine.  The  lower  two-thirds  of  this  line 
corresponds  to  the  external  iliac,  the 
upper  third  to  the  common  iliac. 

(«)  Abernethy's  Method.— (1st  Step.) 
A  curved  incision  four  inches  long,  with 
its  convexity  outwards,  must  be  made 
through  the  skin,  beginning  at  a  point 
one  inch  to  the  inside  and  one  inch 
above  the  anterior  superior  spine  of  the 
ilium,  and  extending  to  a  spot  midway 
between  that  spine  and  the  symphysis, 
and  half-an-inch  above  the  middle  line  of 
Poupart's  ligament.  Divide  the  integu- 
ments, superficial  fascia  and  the  aponeu- 
rosis of  the  external  oblique  muscle. — 
(2nd  Step.)  Cut  carefully  the  fibres 
of  the  internal  oblique  and  transversalis 
muscles  on  a  director. — (3rd  Step.) 
The  muscles  being  held  aside  by  flat 
copper  spatulse,  the  fascia  transversalis 
is  carefully  scratched  through  near  the 
crest  of  the  iUum,  and  divided  on  a 
director. — (ith  Step.)  The  whole  of 
the  inner  side  of  the  wound  is  next 
drawn  towards  the  middle  line,  the  peri- 
toneum being  separated  from  its  connex- 
ions with  the  iliac  fossa  by  the  surgeon's 
fingers.  The  artery  can  then  be  seen 
or  felt  at  the  bottom  of  the  wound, 
resting  on  the  inner  side  of  the  psoas. 
The  vessel  is  cleared,  and  the  ligature 
passed  from  the  inner  side  to  avoid  the 
vein. 

(a)  Sir  Astley  Cooper's  Method. — (1st 
Step.)  A  semilunar  incision  is  made 
through  the  integuments  in  the  direc- 
tion of  the  fibres  of  the  external  oblique, 
extending  fx-om  close  to  the  anterior 
spine  of  the  ilium  to  a  little  below  the 
inner  side  of  the  inguinal  ring,  and 
about  half  an  inch  above  Poupart's  liga- 
ment.—(2nd  Step.)  The  aponeurosis 
of  the  external  oblique  is  exposed,  and 
must  be  divided  to  the  fullest  extent  of 
the  wound.— (3rd  Step.)  On  raising 
the  flaps  the  spermatic  cor-d  is  seen  pass- 
ing beneath  the  edge  of  the  internal 
oblique  and  transversalis  muscles.  Some 
loose  cellular  tissue  and  fascia  have  now 
to  be  scratched  through ;  and  the  finger 
being  passed  under  the  cord  will  come  in 
contact  with  the  external  iliac  artery 
close  to  the  spot  where  the  epigastric 
takes  origin.— (4th  Step.)  The  cul  de 
sac  of  the  peritoneum  with  the  trans- 


versalis fascia  being  drawn  upwards  by 
a  copper  spatula,  the  vessel  is  exposed  ^ 
covered  by  its  sheath,  and  having  the  j 
vein  to  the  inner  side  ;  the  sheath  must  | 
now  be  cautiously  opened,  and  the  liga-  | 
ture  passed  from  within  outwards,  taking 
care  not  to  include  the  genito -crural 
nerve  which  lies  on  the  artery. 

If  the  tumour  have  reached  so  high  j 
that  ligature  of  the  external  iliac  be  not 
practicable,  the  common  iliac  or  even  the  i 
aorta  must  be  tied.  i 

Accidents  which  may  follow  ligature  j 
of  the  external  iliac. — 1.  Pulsation  may  , 
return  in  the  sac.   2.  Secondary  hajmor- 
rhage.    3.  Gangrene.    4.  Peritonitis.  5. 
Tetanus.  ; 

Anastomotic  Circulation. — Epigastric 
with  the  internal  mammary ;  ilio-lumbar 
and  the  lumbar  branches  of  the  aorta, 
with  the  deep  circumflex  iliac  branch  of 
the  external  iliac ;  external  pudics  with  * 
the  internal  pudics ;  obturator,  gluteal 
and  sciatic  with  the  internal  and  ex- 
ternal circumflex,  and  perforating  arteries 
of  the  deep  femoral.  I 

Ligature  of  the  Common  Iliac — (1st 
Step.)  From  a  point  half  an  inch  above 
the  centre  of  Poupart's  ligament,  a  cres- 
centic  incision  is  made,  extending  up- 
wards and  outwards  so  as  to  pass  one 
inch  inside  the  anterior  spine  of  the 
ihum,  and  then  prolonged  upwards  and  j 
inwards   as  far   as   necessary.  —  (2nd  , 
Step.)  The  incision  is  then  carried  through 
the  different  planes  of  muscular  tissue  i 
(which  are  the  same  as  in  ligature  (a)  of 
the  external  iliac)  with  great  caution,  ; 
the  parts  being  divided  on  a  director,  j 
and  the  transversalis  fascia  exposed. —  i 
(3rd  Step.)     This   must   be  carefully  1 
opened  and  freely  divided,  so  as  to  ex-  i 
pose  the  peritoneum. —  (4th  Step.)  The 
latter  is  raised  from  the  tumour  and  the 
iliac  fossa,  and  supported  along  with  the 
intestines  by  copper  spatulse.    The  ex-  i 
ternal  iliac  will  serve  as  a  guide  to  the 
parent  trunk. — (5th  Step.)  The  vessel  i 
is  separated  from  the  vein  and  its  fascia  | 
by  the  finger  nail.  j 

Anastomotic  Circulation.  —  Middle 
hsemorrhoidal  with  the  superior  hcemor- 
rhoidal ;  uterine  and  vesical  with  those  \ 
of  the  opposite  side ;  lateral  sacral  with  \ 
the  middle  sacral ;  deep  epigasti'ic,  cir- 
cumflex iliac,  and  ilio-lumbar  with  the 
internal  mammary,  lower  intercostal, 
and  lumbar  arteries;  internal  iliac  and 
branches  with  those  of  the  opposite  side ; 
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branch  to  the  ureter  from  tlie  internal 
iliac  with  the  spermatic  and  ai'tery  to 
vas  deferens  ;  uterine  with  ovarian. 

Ligature  of  the  Abdominal  Aorta  has 
been  performed  several  times,  but  never 
as  yet  with  a  successful  result,  but  is 
admissible  when  thought  necessary. 

(a)  Through  the  Peritoneal  cavity. — 
(1st  Step.)  An  incision  is  made  in  the 
linea  alba  extending  from  a  point  three 
inches  above  the  umbilicus  to  one  three 
inches  below,  and  curving  to  one  side  to 
avoid  the  navel. — (2nd  Step.)  Divide 
the  peritoneum  on  a  director. — (8rd 
Step.)  Press  the  intestines  aside  to  the 
right,  and  tear  through  the  peritoneum, 
covering  the  aorta  at  the  back  of  the 
abdomen  with  the  finger  nail,  separate 
the  nerves  from  the  front  of  the  vessel, 
and  pass  the  ligature  from  the  outer 
side;  cut  both  ends  short  and  sew  the 
wound  accurately  up. 

(6)  Without  wounding  the  Peritoneum. 
— (1st  Step.)  Make  an  incision  on  the  left 
side  of  the  body  from  the  tip  of  the  last 
rib  to  the  crest  of  the  ihum,  prolonging 
it  along  the  crest  as  far  as  is  necessary, 
and  dividing  the  integuments,  muscles, 
and  transversalis  fascia  only  as  in  liga- 
ture of  the  common  iliac. — (2nd  Step.) 
With  the  fingers  carefully  separate  the 
peritoneum  from  the  parts  behiiid,  until 
the  aorta  is  felt,  which  must  be  cleaned 
with  the  finger  nail,  and  the  ligature 
passed  from  the  outer  side. 

Anastomotic  Circidation.  —  Internal 
mammary  with  the  epigastric ;  superior 
and  inferior  mesenteries  with  the  pelvic 
branches  of  the  internal  iliac  ;  lumbar 
arteries  with  the  intercostal,  diaphrag- 
matic, ilio-lumbar,  and  circumflex  iliac ; 
spinal  branches  with  the  sciatic  and 
gluteal. 

Popliteal  Aneurism  is  moi-e  frequent 
than  that  of  any  artery  of  the  body 
except  the  aorta.  It  is  most  common  in 
males,  and  persons  who  ride  much,  also 
in  athletic  individuals  addicted  to  run- 
ning or  jumping,  and  in  sailors,  barge- 
men, porters,  engine-drivers,  etc. 

Symptoms. — A  circumscribed  puls- 
ating tumour  of  the  ham  which  occasions 
difficulty  in  straightening  the  leg.  Pain 
down  the  calf  of  the  leg,  and  in  the  sole 
of  the  foot  fiom  pressui'e  on  the  pojjliteal 
nerve,  and  coldness  and  oedema  of  the 
leg  and  foot  from  pressuio  on  the  ]}o\)- 
liteal  vein.  When  arising  from  the 
anterior  part  of  the  artery,  it  affects 


the  bone  and  the  joint,  causing  caries 
and  synovitis,  and  may  ultimately  bui'st 
into  the  joint.  When  situated  at  the 
back  of  the  arteiy  it  increases  rapidly, 
and  has  a  strong  tendency  to  become 
diffuse. 

Treatment. — 1 .  Corapre.ssion  and  flexion 
may  be  tried  with  good  chances  of 
success,  2.  For  aneurisms  of  small  size, 
in  comparatively  healthy  patients,  Es- 
march's  bandage  is  serviceable.  3. 
Ligature  of  the  superficial  femoral 
artery.  4.  In  cases  Avhere  these  mea- 
sures have  failed,  or  cannot  be  employed, 
or  anem:"ism  has  ruptured,  amputation 
through  the  thigh. 

Ligature  of  the  Superficial  Femoral 
at  the  apex  of  Scarpa's  triangle.  The 
line  of  the  artery  extends  from  a 
point  midway  between  the  symphysis 
pubes  and  the  spine  of  the  ihum  to  the 
inner  border  of  the  patella ;  another  line 
fiom  the  anterior  iliac  spine  to  the 
junction  of  the  middle  and  lower  thirds 
of  the  thigh  cuts  the  line  of  the  artery 
where  it  is  covered  by  the  sartorius,  and 
should  be  the  middle  pomt  of  the  incision. 
— (1st  Step.)  An  incision  is  made  in  this 
line  four  inches  long,  beginning  four 
finger's  breadth  beloAv  Poupart's  hga- 
ment.  This  divides  the  skin  and 
superficial  fascia. — (2nd  Step.)  The 
fascia  lata  is  di\T.ded  carefully  for  the 
same  extent.  The  inner  margin  of  the 
sartorius  is  now  in  view  (the  fibres 
running  downwards  and  inwards),  and 
on  holding  this  muscle  aside  the  sheath 
of  the  vessels  appears. — (3rd  Step.) 
This  must  now  be  cautiously  opened  on 
the  outer  side,  care  being  taken  of  the 
long  saphenous  nerve  which  is  in  front 
of  the  vessel. — (4th  Step.)  A  small 
portion  of  the  vessel  is  cleaned  from  its 
inner  side,  in  close  contact  with  the 
artery,  to  avoid  the  vein  which  is  behind. 

Accidents  which  may  occur. — 1.  Wovuid 
of  the  femoral  vein,  Mhich  should  be  at 
once  hgatured.  2.  Secondary  hemor- 
rhage, which  requires  pressure,  digital 
or  by  a  compi-ess ;  if  this  be  unsuccessful, 
the  bleeding  point  is  to  be  cut  down  on 
and  a  ligature  reapplied,  and  should 
this  fail,  amputation  is  necessary.  3. 
Gangi-ene  of  the  hmb.  4.  Return  of  pul- 
sation in  the  sac  treated  by  comi)ression, 
esi)ecially  digital,  Esmarch's  bandage, 
ligature  of  the  external  iliac,  or  ampu- 
tation. 

AnastoTnotic     C  ircidation. — External 
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circumflex  with  the  external  articular  of 
the  popliteal ;  perforating  with  branches 
of  the  gluteal  and  sciatic ;  profunda 
branches  with  anastomotic  and  articular 
branches ;  obturator  and  internal  cir- 
cumflex with  anastomotic  and  superior 
internal  articular. 

Aneurism  of  the  Tibial  Arteries  is  veiy 
rare,  but  wounds  not  unfrequently 
occasion  haemorrhage  which  requires  the 
arteries  involved  to  be  deligated. 

Ligature  of  the  Posterior  Tibial. — (a) 
Through  the  middle  of  the  calf  (Guthrie). 
Line  of  the  artery  is  from  the  middle  of 
the  popHteal  space  to  midway  between 
the  tendo  Achillis  and  internal  malleolus. 
— (1st  Step.)  Beginning  at  the  lower 
angle  of  the  popliteal  space  make  an 
incision  six  inches  in  length  directly 
downwards,  avoiding,  as  far  as  possible, 
the  superficial  veins,  and  dividing  the 
skin  and  superficial  fascia.  —  (2nd 
Step.)  The  deep  fascia  having  been 
divided,  the  heads  of  the  gastrocnemius 
are  cut  to  the  same  extent. — (3rd 
Step.)  The  soleus  is  divided  and  its 
deep  aponeurotic  attachment  carefully 
slit  up.  —  (4th  Step.)  Separate  the 
artery  from  the  vein  and  nerve  which 
are  superficial  to  it,  and  pass  the  liga- 
ture from  their  side. 

(6)  The  Lateral  Method  (the  best). 
Flex  the  leg  on  the  thigh  and'  extend 
the  foot,  and  place  the  leg  on  its  outer 
side. — (1st  Step.)  Make  an  incision  from 
four  to  six  inches  in  length  parallel  to, 
and  half  an  inch  posterior  to,  the  inner 
margin  of  the  tibia,  taking  care  to  avoid 
the  internal  saphenous  vein  and  nerve ; 
this  divides  the  skin  and  superficial 
fascia. — (2nd  Step.)  Divide  the  deep 
fascia  and  draw  the  gastrocnemius  back- 
wards.— (3rd  Step.)  A  little  dissection 
will  expose  the  inner  head  of  the  soleus 
where  it  is  attached  to  the  tibia ;  this  is 
fleshy  externally  and  tendinous  on  its 
deep  surface ;  the  fleshy  fibres  are  divided 
to  the  full  extent  of  the  wound,  and  then 
the  tendinous  cut  through  not  too  near 
tibia;   and  the  muscle  being  slightly 


raised,  the  artery  will  be  found  from 
1  in.  to  l^ins.  from  the  edge  of  the 
tibia,  bound  down  by  the  deep  fascia. — 
(4th  Step.)  This  being  cut  through, 
the  artery  is  to  be  secured,  the  needle 
being  passed  from  without  inwards.  If 
care  be  not  taken  the  tendinous  portion 
of  the  soleus  will  be  mistaken  for  the  deep 
fascia,  and  the  artery  may  not  be  found. 

Anastomotic    Circulation. — The  an 
terior  tibial  with  the  external  plantar 
and  anterior  peroneal. 

(c)  Ligature  at  the  Lower  Third. — An 
incision  is  made  parallel  with  the  inner 
edge  of  the  tibia,  and  a  finger's  breadth 
behind  it.  After  dividing  the  skin 
and  superficial  fascia,  the  deep  fascia 
must  be  laid  open  ;  under  this  the  artery 
will  be  found,  accompanied  by  two  veins 
which  must  be  separated,  and  the  liga- 
ture passed.  The  tendons  of  the  tibialis 
posticus,  and  the  flexor  communis  lie  in 
front  of  it,  and  the  posterior  tibial  nerve 
behind. 

Ligature  of  the  Anterior  Tibial. — 
The  line  of  the  artery  is  from  the  head 
of  the  fibula  to  a  point  in  front  of  the 
ankle  midway  between  the  two  malleoli. 
An  oblique  incision  three  inches  long  is 
made,  commencing  at  the  outer  edge 
of  the  tibia,  and  going  downwards  and 
outwards  for  two  inches  from  the  bone. 
The  skin  and  superficial  fascia  are 
divided,  and  the  outer  border  of  the 
tibialis  anticus  sought  for  and  recog- 
nised by  the  first  white  line  external  to 
the  tibia  ;  the  foot  being  extended,  the 
fascia  is  divided  over  this  line,  and  the 
vessel  lies  surrounded  by  its  venae 
comites  deeply  between  the  muscles 
which  must  be  separated.  Pass  the 
ligature  from  the  side  of  the  nerve. 
Much  assistance  is  derived  in  discovering 
the  vessel  by  tracing  back  its  branches, 
which  are  given  off  in  considerable 
numbers  to  the  muscles  around  (Mooi  e). 

Anastomotic  Circulation.  —  Anterior 
perineal  with  external  malleolar;  ex- 
ternal plantar  with  anterior  tibial, 
digital,  and  interosseous  branches. 
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CHAPTER  XXI. 

INJURIES  AND  DISEASES  OF  VEINS. 


Woimds. — When  veins  are  cut  across, 
dark  purple  blood  is  poured  out  in  a 
steady  continuous  stream,  which  is  in- 
creased on  compressing  the  main  blood 
vessels  on  the  cardiac  side  of  the  wound, 
and  this,  together  with  the  colour  and 
steadiness  of  the  flow,  serves  as  a  dis- 
tinguishing mark  from  arterial  haemor- 
rhage. If  the  vein  concerned  be  one 
of  the  large  trunks,  the  flow  of  blood 
may  prove  fatal.  Pressure  on  the 
distal  side  will  stop  the  bleeding.  Con- 
tused and  lacerated  wounds  of  veins 
may  be  caused  by  the  passage  of  a 
heavy  body,  as  the  wheel  of  a  cart,  over 
the  trunk  or  Umbs. 

Treatment. — The  haemorrhage  is  readily 
controlled  by  attention  to  position,  and 
the  pressure  of  a  graduated  compress 
and  roller.  If  the  situation  be  one 
where  pressure  is  not  available,  a  cat- 
gut ligature  or  acupressure  should  be 
applied  to  both  ends.  At  one  time  the 
ligature  of  a  vein  was  dreaded  from  the 
possibility  of  the  occurrence  of  phlebitis, 
but  this  risk  has  been  much  exaggerated. 
A  practical  point  to  be  remembered  is 
that  the  vein  must  be  completely  occluded 
by  the  ligature,  and  completely  divided 
if  the  wound  in  its  coats  be  only  partial. 
Wounds  of  veins  heal  like  arteries,  by 
inflammation  at  the  seat  of  the  woimd, 
followed  by  the  formation  of  a  cicatrix ; 
but  the  blood  pressure  in  the  veins  being 
feeble  the  margins  of  the  wound  are 
not  separated  during  repair,  nor  the 
vessel  obliterated. 

Phlebitis. — Inflammation  of  the  veins 
is  more  common  than  that  of  arteries, 
and  in  many  cases  is  secondary  to 
thrombosis  ig.v.),  the  coagulum  irritat- 
ing the  coat  of  the  vessel,  or  to  inflam- 
mation of  surrounding  structures ;  in 
others  it  results  from  a  wound  or  injury, 
and  very  rarely  is  idiopathic  from  gout, 
syphilis,  or  exposure  to  wet  and  cold. 

Patholocjy. —  The  inner  coat  of  the 
veins  is  like  that  of  the  arteries,  non- 
vascular, and  in  consequence  of  this 
acute  inflammatory  changes  are  confined 
to  the  external  and  middle  coats.  These 
become  infiltrated  with  small  cells,  as 


has  been  described  in  inflammation  of 
arteries,  the  intima  loses  its  vitality,  the 
blood  within  the  vein  coagulating. 

Symptoms.— I.  The  inflamed  veins  are 
hard,  swollen,  knobbed,  and  painful,  the 
knots  being  situated  opposite  the  valves. 
2.  If  superficial  veins  be  aflected,  red- 
ness of  a  bright  or  purplish  colour  over 
them.  3.  Pain,  stiffness,  and  difficulty 
in  moving  the  part.  Pain  is  in  some 
cases  slight,  but  when  the  deep  veins 
are  affected,  of  a  severe  neuralgic 
character  with  subfascial  oedema.  4. 
Tenderness  on  pressure.  5.  CEdema  of 
the  hmb,  especially  when  the  deep  veins 
are  implicated.    6.  Fever  (100°  to  101°). 

Treatment. — Belladonna  and  glycerine, 
hot  fomentations,  and  rest.  Solutions 
of  acetate  of  lead  and  opium  are  of 
service.  If  phlebitis  be  superficial, 
leeches  or  a  blister  over  its  seat  are 
good  remedies.  If  abscesses  form  they 
must  be  evacuated.  The  hardness  which 
is  left  after  removal  of  the  inflammation 
is  best  treated  by  poultices  of  common 
salt  and  nitrate  of  potash,  and  iodide  of 
potassium  internally.  To  relieve  the 
oedema  a  flannel  roller  is  advantageous. 

General.  —  Salines  and  purgatives. 
Opium,  morphia,  or  chloral  to  relieve  the 
pain.  In  local  adhesive  phlebitis  the 
prognosis  is  favourable  both  as  regards 
life  and  permanent  obstruction  in  the 
vein. 

Diffuse  Suppurative  Phlebitis  is  a  very 
grave  disease,  due  to  infection  mth 
putrefactive  organisms.  It  may  occur 
with  or  without  external  breach  of 
surface,  and  especially  follows  pyaemia, 
septic  cellulitis,  injuries  or  operations 
on  bones,  wounds  of  veins,  diseases  of 
bone,  particularly  the  cranium.  The 
inflammation  runs  along  the  cellular 
tissue  surrounding  the  vein,  secondarily 
attacking  its  coats,  which  become  thick- 
ened, congested,  and  swollen.  Abscesses 
form  round  the  vessel.  Thrombosis 
occurs  followed  by  yellow  softening,  the 
clot  breaking  down  into  pus-like,  creamy 
pulp,  consisting  of  granular  debris,  pus, 
and  micrococci. 

Symptoms. — If  the  superficial  veins 
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be  implicated,  the  symptoms  already 
mentioned,  followed  by  rapid  suppuration 
and  sloughing ;  but  if  the  deep  veins  be 
affected  there  will  be  marked  tenderness 
along  the  course  of  the  vein  on  firm 
pressure ;  limb  will  be  hard  and  enlarged, 
but  does  not  pit  on  pressure,  though 
suppuration  soon  follows,  and  even  gan- 
grene. Erratic  spots  of  erysipelas  are 
met  with  in  some  instances. 

General.  —  Feeble,  fluttering,  rapid 
pulse ;  rigors ;  brown  tongue,  sordes  on 
the  teeth,  diarrhoea,  vomiting;  pinched 
countenance  with  anxiety,  irritability 
and  restlessness;  extreme  exhaustion, 
delirium,  high  continuous  temperature 
(103°  F.  to  105°  F.),  and  death.  These 
symptoms  are  due  to  septic  emboli  being 
formed  in  the  vein,  and  occasionally 
blood  poisoning  {vide  Septicaemia  and 
Pysemia). 

Treatment  is  the  same  as  for  Pyaemia 
{q.v.). 

FhleboUtks  or  vein  stones  are  sometimes 
met  with,  varying  in  size  from  a  currant 
to  a  pea.  In  form  oval  or  spherical,  in 
consistence  hard  and  brittle,  in  colour 
reddish  brown,  yellowish,  or  bluish ;  they 
result  from  calcareous  degeneration  of 
laminated  thrombi.  They  consist  of 
carbonate  and  phosphate  of  lime,  with 
20  per  cent,  of  protein  matter,  and  a 
Httle  sulphate  of  lime  and  potash,  and 
traces  of  oxide  of  iron.  The  number 
varies  from  ten  to  thirty,  and  they  are 
most  common  in  the  pelvic  and  saphenous 
veins,  being  often  associated  with  a 
varicose  condition. 

Varix  or  Varicose  Vein  consists  of  a 
dilatation  and  thinning,  followed  by 
thickening  of  the  veins,  which  are  at  the 
same  time  elongated,  constituting  a  tor- 
tuous swelling.  The  inner  coat  is  thick- 
ened and  thrown  into  ridges,  the  middle 
coat  may  be  also  thickened,  or  may  be 
thinned,  and  even  absent;  the  outer 
coat  is  not  much  altered.  The  valves 
are  always  defective,  being  bent  back- 
wards or  ruptured.  The  coils  formed  by 
the  vein  are  joined  by  thick  fi.brous  bands, 
which  also  connect  the  vein  with  the 
skin.  The  varicose  condition  occasions 
tedema,  tension,  pain  and  weakness  of 
the  part  concerned ;  it  also  renders  the 
vein  liable  to  chronic  inflammation,  ulcer- 
ation, haemorrhage,  thrombosis,  and  the 
formation  of  phleboliths.  When  the  leg 
is  affected  the  obstruction  to  the  return 
of  the  venous  blood  gives  rise  to  congestion 


and  thinning  of  the  skin,  followed  often 
by  inflammation,  eczema,  and  ulceration. 
Agnew  writes :  "  That  in  all  cases  of 
varices  of  the  leg,  the  deep  veins  as  well 
as  those  which  establish  a  connexion  be- 
tween the  two  sets  are  afiected  similai'ly 
to  the  subcutaneous  ones,  and  in  all  pro- 
bability take  pi'ecedence  in  the  dilata- 
tion." 

Locality.  —  The  internal  saphenous, 
haemorrhoidal,  spermatic,  and  vulval 
veins  are  the  most  common  seats  of  the 
disease. 

Causes  are  those  inducing  permanent 
distension  of  the  vein,  by  weakening  its 
walls  and  increasing  the  blood  pressure. 
In  some  cases  the  predisposition  to  a 
varicose  condition  may  be  hereditary. — 
1.  Strain  or  over-exertion  of  a  part.  2. 
Organic  affections  of  the  heart.  3.  Ob- 
struction of  the  portal  system.  4.  Occu- 
pations which  favour  gravitation  of  blood, 
as  in  omnibus  conductors,  washerwomen, 
policemen,  etc.  5.  Length  of  a  vein,  as 
in  the  internal  saphena.  6.  Pressure  on 
veins  within  and  without  the  body,  pro- 
ducing an  obstacle  to  the  return  of  blood 
from  a  part,  as  in  pregnancy,  over-tight 
gartering,  etc.  7.  Tall  stature  and  weak- 
ness. 8.  Age  :  most  frequently  varices 
begin  from  twenty -five  to  thirty-five.  9. 
Gout.  10.  Degeneration  of  veins.  11. 
Disorders  of  menstruation.  12.  Injuries, 
as  fractures,  lacerations,  burns,  etc.,  are 
not  unfrequently  followed  by  obstruction 
of  the  neighbouring  veins,  leading  to  a 
varicose  state  of  the  veins  below  the 
blocked  seat.  The  disease  is  said  to  be 
more  common  in  men  than  women,  but 
in  my  experience  it  affects  both  sexes 
about  equally. 

Treatment. —  1.  Palliative.  Avoidance 
of  the  upright  position,  and  a  pad  of 
cotton  wool,  with  a  bandage.  Martin's 
rvibber  bandage.  A  well-fitting  elastic 
stocking  applied  outside  a  thin  angola  or 
silk  stocking  whilst  the  limb  is  elevated. 
It  should  be  removed  at  night,  and  the 
limb  bathed  in  cold  water  and  well 
shampooed.  A  flannel  roller  carefully 
applied,  and  outside  this  a  second  roller 
stiffened  by  plaster  of  Paris,  starch,  or 
liquid  glass,  may  be  worn  for  some 
weeks.  Strapping  is  often  of  service. 
Garters  should  not  be  worn.  Lotions  of 
tinct.  hamamelis  (3j  to  Oj)  are  useful. 
Injections  of  ergotine  or  dilute  alcohol 
subcutaneously  into  the  tissues  round  the 
veins  will  often  cause  them  to  shrink. 
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If  a  varix  burst  in  the  leg,  violent 
hsemorrhage  ensues  from  the  cardiac  side 
of  the  vein,  owing  to  the  defective  state 
of  the  valves.'  The  patient  maist  be  at  once 
placed  in  the  hoi'izontal  position,  with 
the  leg  much  elevated,  and  a  compress 
and  bandage  applied,  the  leg  being  kept 
at  rest  for  a  week.  2,  Radical,  {a) 
Subcutaneous  section  of  the  vein,  or  ex- 
cision of  a  portion  of  it  under  aseptic 
precautions,  {b)  Making  an  eschar  with 
caustic  over  the  vein  at  a  sound  part  of 
its  course  above  the  varix.  3.  Galvano- 
puncture.  4.  Injection  of  perchloride 
of  iron  or  tannin  into  the  vein.  The 
following  prescription  is  recommended  : 

R  lodinii  gr.  xv 
Acid,  tannic,  ^ss 
Aq.  deslill.  f  Jxvj 
■nxx  to  XXV  for  one  injection  (Vallette). 

5.  Acupressure,  or  compression  of  the 
vessel  at  several  points.  Pass  a  needle 
transversely  behind  the  vein,  and  a  small 
portion  of  elastic  bougie  having  been 
placed  on  the  skin  over  and  at  a  right 
angle  with  the  needle,  constrict  the  whole 
by  a  figure  of  8  suture.  Care  must  be 
taken  to  pass  the  needle  behind  and  not 
through  the  vein  ;  the  needles  should  be 
left  in  a  week  or  ten  days.  Subcutaneous 
division  of  the  vein  may  be  conjoined 
with  this  method  after  a  lapse  of  forty- 
eight  hours,  the  vein  being  cut  between 
the  two  pins.  It  is  advisable  to  obstruct 
the  circulation  in  the  vein  by  acupressure 
before  using  any  of  the  previous  plans  of 
treatment.  The  patient  must  be  kept 
in  bed  until  obliteration  of  the  vein  has 
occurred,  and  a  generous  diet  must  be 
allowed.  6.  Ligature  of  the  vein  with 
prepared  catgut  in  several  places,  under 
aseptic  precautions.    If  there  be  chronic 


oedema  or  much  thickening  of  the  tissues, 
no  operation  is  to  be  performed. 

Air  in  Veins  may  enter  during  opera- 
tions on  the  neck  and  axilla,  and  also  in 
the  uterine  veins. 

Causes. — 1.  Suction  due  to  the  inspir- 
atory movements  of  the  thorax.  2. 
Gaping  of  the  mouth  of  a  wounded  vein  : 
(a)  from  adherence  of  the  vein  to  the 
fascia,  or  muscular  movements;  (/3)  from 
canalisation  of  veins,  these  being  con- 
verted into  rigid  tubes  from  inflammatory 
thickening  of  the  vessel  or  the  connective 
tissue  round  it,  or  from  the  vein  being 
embedded  in  a  tumour ;  (y)  in  manipula- 
tions in  the  course  of  an  operation. 

Death  generally  follows  either  imme- 
diately or  in  a  few  hours. 

Symptoms. — A  hissing  or  bubbling 
sound,  with  the  appearance  of  bubbles 
about  the  wound  in  the  vein,  followed 
by  syncope  or  convulsions.  A  churning 
noise  is  heard  in  the  heart  synchronous 
with  the  ventricular  systole ;  the  hand 
applied  to  the  chest  feels  a  peculiar 
bubbling,  thrilling,  rasping  sensation, 
occasioned  by  the  air  and  blood  being 
whipped  together  in  the  ventricle. 

Treatment. — Preventive  consists  in  ap- 
plying pressure  or  ligature  to  the  vein. 
When  the  accident  occurs,  at  once  seize 
the  vein,  and  if  this  cannot  readily  be 
performed,  Treves  recommends  that  the 
wound  should  be  filled  with  water,  and 
the  chest  compressed  during  expiration. 
Hypodermic  injection  of  ether,  brandy 
per  rectum,  ammonia  to  nostrils,  mustard 
poultices  over  the  cardiac  region  and 
faradisation.  Keep  the  patient  hori- 
zontal, do  not  use  artificial  respiration, 
but  raise  the  extremities  and  compress 
the  femoral  and  axillary  arteries. 


CHAPTER  XXII. 


INJURIES  AND  DISEASES  OF  THE  NERVES. 


Compression  of  a  nerve  may  be  rapid 
or  slow. 

Causes. — Of  rapid.  1.  Traumatic. 
A  strained  and  unnatural  position  dur- 
ing sleep.  Pressure  from  a  band,  fetter, 
reins,  handle  of  basket  or  bucket, 
crutch,  dislocated  bone,  etc.  2.  Inflam- 
matory lesions  from  compression  by 
plastic  inflammatory  matter  in  the  sur- 


rounding structures.  Pressure  of  callus. — 
Of  slow.  Growth  of  tumours  in  the 
cellular  sheath  or  substance  of  nerves, 
tumefaction  in  the  spinal  cord,  either 
meningeal  (sarcoma,  psammom.-!,  echinoc- 
occus,  etc.),  or  exti-ameningeal  (carci- 
noma, sarcoma,  hydatid,  abscess),  or 
vertebral  (Pott's  disease,  cancer  cf  the 
vertebra). 
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Symptoms. — Of  rapid.  Pain,  formi- 
cation, hyperseslhesia,  numbness,  motor 
paralysis.  Loss  of  sensibility,  but  sensa- 
tion returns  before  motion.  Slow 
atropliy  sometimes  follows.  Electro- 
muscular  contractility  may  be  in- 
creased, diminisbed,  or  not  altered.  In 
some  cases  sensation  of  cold  in  the  part. — 
Of  slow.  Pain  in  the  periphery  sup- 
plied by  the  nerve  increased  on  motion. 
H^'persesthesia  at  first  followed  by 
painfu.1  anfesthesia.  Paralysis  is  not 
always  present.  Trophic  disturbances, 
as  herpes  zoster,  bullous  eruptions, 
localised  gangrene,  joint  affections,  and 
muscular  atrophy. 

Prognosis  depends  on  whether  the 
cause  can  be  removed,  and  the  duration 
of  the  disease.  Favourable,  if  the 
muscles  still  contract  to  the  faradic 
current. 

Treatment. — Remove  the  cause,  and 
try  galvanism  followed  by  faradism  of 
the  muscles  with  massage. 

Contusion. — When  a  nerve  is  bruised 
blood  is  effused  in  the  interstitial  connec- 
tive tissue,  pain  ensues  at  the  part  struck, 
and  a  tingling  sensation  and  numbness  at 
the  periphery  where  the  nerve  is  distribu- 
ted. These  symptoms  usually  pass  away 
in  a  short  time,  but  sometimes  severe 
neuralgic  pains  pei'sist,  this  being  due 
in  many  cases  to  a  thickening  of  the 
neurilemma.  If  the  contusion  be  violent, 
paralysis  occurs  immediately,  or  at  an 
interval  of  weeks  or  months,  and  occa- 
sionally muscular  atrophy. 

Puncture  of  a  nerve  produces  acute 
pain  radiating  towards  the  periphery  and 
towards  the  root  of  the  nerve,  and  even 
paralysis.  But  spasmodic  movements,  as 
contractions  of  the  limb,  tremors  of 
muscles,  and  convulsions  are  more 
common. 

Division. — On  section  of  a  nerve,  the 
part  to  which  it  is  distributed  imme- 
cUately  loses  the  power  of  sensation 
and  voluntary  motion,  but  sometimes 
there  are  jerkings,  tremblings,  and  tonic 
and  clonic  spasms  :  the  nutrition  of  the 
site  becomes  affected,  it  being  prone  to 
ulcerate,  and  slough,  colder  than  natural, 
cedematous  and  congested.  Together 
with  this  paralysis,  neuralgic  pains  and 
various  sensations  are  felt.  The  limb 
becomes  emaciated  and  the  muscles 
wasted,  in  three  weeks  after  the  division 
of  the  nerve,  and  not  only  so,  but  they 
become  actually   shortened,  and  thus 


may  interfere  with  the  action  of  other 
groups. 

Alterations  of  Joints  and  Bones. — If 
the  nerve  supply  a  joint  it  is  often 
subject  to  painful  swelling,  lasting  for 
weeks  or  months,  and  keeping  the  joint 
stiff  and  sore;  the  tissues  about  the 
articulation  being  indurated  may  result 
in  partial  ankylosis. 

Other  changes  which  may  follow 
injuries  to  nerves. — 1.  Increase,  followed 
by  diminution  of  temperature  in  the 
part  supplied  by  the  injured  nerve.  2. 
Affections  of  the  skdn,  as  erythema,  vesi- 
cular eruptions  and  iilcers.  3.  Altera- 
tion of  secretions,  which  may  be 
diminished  or  excessive.  4.  Local  gan- 
grene. 5.  Atrophy  and  contraction  of 
muscles  (this  is  said  to  be  most  common 
after  partial  division.) 

Results. — After  a  nerve  is  divided,  for 
a  few  days  the  irritability  is  increased 
both  to  galvanism  and  faradism,  but 
gradually  the  nerve  loses  its  irritability 
to  both  currents.    The  muscle  supplied 
by  the  nerve  is  deprived  of  its  irrita- 
bility to  faradism  from  seven  to  fourteen 
days  after  the  injury,  and  in  a  few 
weeks  may  not  respond  at  all.  As 
faradic  irritability  disappears,  galvanic 
increases,  due  to  the  action  of  the  con- 
tinuous current  on  the  intramuscular 
nerves,  and  the  same  time  the  anodal 
closure  contraction  equals  or  surpasses 
the  cathodal  closure  contraction.  (Re- 
action of  degeneration.)    Finally,  as  the 
muscle  wastes  a  diminution  sets  in  to 
the  galvanic  current,  terminating  in  loss 
of  response  to  both  kinds  of  electricity. 
The  nerve  may  unite,  when  the  symp- 
toms   gradually  disappear,  voluntary 
contractility    often    recurring  before 
electric  contractility;  in  some  cases  a 
neuroma  may  form,  producing  intense 
agonising  darting  pains. 

Repair. — When  a  nerve  is  simply  cut 
there  is  first  degeneration  of  the  me- 
dullary sheath  and  axis  cylinder,  for  a 
certain  distance  from  the  injury,  fol- 
lowed by  the  production  of  cells  in  the 
neurilemma,  which  develope  into  spindle 
cells  and  spread  into  the  tissue  interven- 
ing beneath  the  nerve  fibrils,  from  these 
cells  new  nerve  fibres  are  produced.  If 
a  portion  of  the  nerve  be  cut  out,  and 
the  ends  be  widely  separated,  the  func- 
tion is  not  restored. 

Treatment. — For  paralysis,  galvanism 
at  first  and  then  faradism,  with  blisters 
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and  massage.  Relieve  the  painful 
sensations  with  belladonna,  opium,  and 
glycerine,  also  the  applications  for  neu- 
ralgia {q.v.).  Divided  nerve  should  be 
brought  together  by  suture,  and  the 
limb  fixed  on  a  splint ;  if  a  nerve  have 
been  divided  and  the  ends  be  not  in 
apposition  even  after  the  interval  of 
some  weeks  or  longer,  they  must  be  cut 
down  on,  freely  separated,  freshened  and 
united  with  fine  kangaroo  tendon,  cat- 
gut, or  fine  carbolised  silk  sutures  passed 
through  the  sheath  ;  or  if  this  be  insufii- 
cient,  through  the  sheath  and  nerve,  in 
the  direction  of  its  long  axis.  From 
three  to  six  sutures  are  necessary,  and 
strict  aseptic  precautions.  Improve- 
ment maj'  not  ensue  for  some  weeks  or 
months  after  suture.  Should  a  neuroma 
form  it  must  be  carefully  dissected  out. 

Neuritis,  or  inflammation  of  the  nerve 
and  its  neurilemma,  may  follow  rheu- 
matism, traumatic  injury,  as  wounds, 
strains,  etc.,  typhoid  and  the  eruptive 
fevers,  alcoholism,  syphilis,  leprosy,  lead 
poisoning,  inflammation  of  neighbouring 
tissues,  alterations  in  the  blood,  cold  and 
dampness. 

Symptoms. — Boring,  darting,  or  shoot- 
ing pains  along  the  course  of  the  nerve 
and  along  neighbouring  nerves.  The 
pain  is  continuous,  and  never  suddenly 
intermits,  but  gradually  increases,  and 
gradually  fades  away.  Tenderness  on 
pressure.  On  moving  the  muscles  the 
pain  is  often  augmented,  and  firm  pres- 
sure will  frequently  reUeve  it.  There  is 
fever,  Hyperaesthesia  occurs  at  first, 
foUow-ed  by  anaesthesia.  The  skin  may 
be  aff'ected  by  various  afi"ections,  as  bullae, 
eczema,  etc.  Local  paralysis  may  be 
present,  and  occasionally  spasmodic  move- 
ments, as  twitching,  cramps,  and  tonic 
or  clonic  contractions.  Vaso-motor 
system  is  often  disturbed,  and  atrophy 
of  muscles  may  ensue. 

Pathology. — In  acute  neuritis,  swelling, 
redness,  and  serous  exudation  into  the 
cellular  tissue  of  the  nerve.  The  outer 
sheath  and  interstitial  sheaths  of  nervous 
fasciculi  are  congested,  and  small  ecchy- 
moses  may  be  present ;  l.nter  on  the  nerve 
is  softened  and  broken  up,  and  the  nerve 
tubes  form  a  soft  brownish  mass.  Tliis 
is  followed  by  fatty  degeneration.  In 
chronic  neuritis  the  nerve  is  frequently 
bluish  or  almost  violet,  swollen,  and  at 
various  parts  nodosities  present  them- 
selves.   In  perineuritis  the  outer  sheath 


is  alone  generally  implicated,  and  the 
nerve  fibres  are  healthy,  but  if  the  inter- 
stitial sheaths  bo  also  invaded  the  nerve 
fibres  ati'ophy  from  pressure. 

Treatment. — Cupping,  leeches,  poppy 
and  chamomile  fomentations,  or  bella- 
donna and  glycerine.  In  some  cases  ice 
poultices  give  more  relief  than  heat. 
Internally  antimony,  belladonna  and 
opium,  and  aconite.  In  rheumatic 
neuritis,  colchicum  and  alkalies.  When 
chronic,  with  nocturnal  exacerbations, 
iodide  of  potassium,  actual  cautery, 
blisters,  tonics,  spare  diet  and  purgatives, 
galvanism. 

Neuralgia.  Symptoms. — Pain  either 
following  the  anatomical  course  of  a 
nerve  or  located  at  a  point  on  the  surface, 
without  local  signs  of  inflammation  or 
disease.  This  pain  varies  in  intensity, 
but  may  be  remittent  and  severe,  of  a 
darting  or  boring  character,  or  continuous, 
with  a  sensation  of  tension,  pressure,  and 
aching.  Pressure  sometimes  relieves  it, 
at  others  increases  it.  It  may  be  periodic, 
coming  on  at  certain  intervals.  The 
duration  is  uncertain. 

Situation. — Any  nerve  may  be  im- 
plicated, but  the  most  common  sites  are 
the  fifth  nerve,  especially  the  infra-orbital, 
temporal,  and  dental  branches.  The  in- 
tercostal nerves.  The  testicle,  viterus, 
ovary,  breast,  knees,  and  hip  joints. 

Causes. — Local.  Compression  or  irri- 
tation of  nerve  trunks,  from  induration 
of  the  neurilemma,  pressure  of  a  new 
growth,  foreign  body,  periostitis  of  an 
osseous  canal  through  which  the  nerve 
passes,  necrosed  bone,  etc. — General. 
Want  of  tone  and  debility  from  exhaust- 
ing diseases,  mental  worry,  malarial 
poison,  exposure  to  wet  and  cold,  hysteria, 
anaemia,  prolonged  suckhng,  pregnancy, 
syphilis,  Bright's  disease,  diabetes.  Peri- 
pheral irritation  acting  in  a  i-eflex 
manner  will  produce  neuralgia,  as  worms, 
constipation,  decayed  teeth,  calculus, 
uterine  disease,  etc.  Irritation  or  disease 
of  the  central  nervous  system,  as  a 
tumour,  spinal  caries,  etc. 

Diagnosis  is  made  from  neuritis  liy 
the  presence  of  cutaneous  sensibility, 
reUef  of  pain  on  pressure,  and  the 
sudden  onset  and  cessation  of  pain. 

Treatment. — Remove  the  cause.  If  the 
patient  be  anaemic,  give  preparations  of 
iron,  strychnia,  quinine,  sea  bathing  or 
cold  sponging,  and  fresh  air.  In  hy- 
steria, valerianate  of  zinc  and  assafa- 
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tida.  In  malaria,  quinine  and  liquor 
arsenicalis.  In  the  rheumatic,  iodide  of 
potassium  with  ammonia,  opium,  and 
belladonna,  or  colchicum  and  opium. 
The  bowels  must  be  kept  well  open  with 
calomel  and  opium,  alternating  with  ext. 
cascariB  liquid.  To  relieve  pain,  opium, 
ether,  belladonna,  Indian  hemp,  croton 
chloral,  hyoscyamine,  bromide  of  potassi- 
um, eucalyptus  oil,  tr.  gelsemin.  semper- 
virens,  ergot  of  rye,  tm-pentine,  calabar 
bean,  chloride  of  barium,  mercury  until 
the  gums  are  afTected,  are  serviceable  in 
different  cases.  Good  food  and  fresh 
air. 

Local  Remedies. — Remove  all  sources 
of  irritation,  hypodermic  injections  of 
morphia  combined  with  atropine,  lini- 
ments of  chloroform,  belladonna,  opium, 
aconitia,  veratria,  or  ointments.  The 
application  of  a  galvanic  current  or 
faradism  with  a  wire  br\ish.  Counter- 
irritatioti  by  blisters,  actual  cautery, 
liniment,  iodi.,  or  the  following  liniment : 

R  01.  olivae  f  ,1ijsR 
01.  terebinth,  f  Jjss 
Acid,  sulph.  foit.  3].  Misce, 

Intense  irritation  is  produced  by  this 
application.  Ether  spray  or  ice  or 
cocaine  gr.  v  vaseline  smeared  over 
the  part  will  procure  temporary  allevia- 
tion. Injections  of  a  1  per  cent, 
solution  of  osmic  acid  into  the  tissues 
adjacent  to  the  affected  nerve ;  this 
causes  at  first  pain  and  swelling,  and 
must  be  repeated  several  times  before 
the  pain  is  removed.  Section  or  excision 
of  a  portion  of  the  nerve  used  to  be 
performed  in  severe  cases,  but  is  worse 
than  useless.  However,  a  remedy  which 
has  given  more  favourable  results,  is 
cutting  down  on  the  nerve  and  stretch- 
ing the  fibres.  The  supra-orbital  nerve 
can  be  reached  at  the  junction  of  the 
inner  with  the  middle  third  of  the  supra- 
orbital ridge.  A  line  drawn  from 
this  point  to  the  interval  between  the 
bicuspid  teeth,  passes  over  the  infra- 
orbital and  mental  foramina. 

Tetanus  is  a  functional  disease  of  the 
spinal  cord,  depending  on  peripheral 
irritation  ;  or  according  to  some  authori- 
ties, a  poison  of  the  nature  of  a  ptomaine 
is  generated  in  the  wound,  and  acts  like 
strychnine  on  the  motor  nervous  centres. 
Experiments  performed  by  Nicolaier  and 
niigge  have  shown  that  many  specimens 
of  earth  contain  bacilli  which,  when 
introduced  beneath  the  skin  of  rabbits 
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and  mice,  occasion  tetanic  symptoms  and 
death.  Inflammation  does  not  occur  at 
the  seat  of  the  inoculation,  the  bacteria 
only  growing  locally  and  not  becom- 
ing diflused  over  the  whole  body.  Rosen- 
bach  found  the  same  bacilli  in  the  case 
of  tetanus  in  a  man. 

Causes. — Age.  Most  common  from 
16  to  25,  but  may  be  met  with  at  all 
ages ;  in  hot  climates  where  great  varia- 
tions in  the  temperature  are  usual,  it 
attacks  new-born  infants. — Sex.  Itismore 
common  in  the  male.  Bodily  injury  of 
any  kind  without  solution  of  continuity 
in  some  cases,  and  very  trivial  wound  in 
others,  have  given  rise  to  this  complaint ; 
thus,  the  stroke  of  a  whip,  sting  of  a 
bee,  etc,  A  punctured  wound  of,  or 
ligature  of  a  nerve,  will  frequently  lead 
to  tetanus.  Lacerated  or  contused 
wounds  of  the  hands,  feet,  or  scalp, 
dividing  a  nervous  twig.  It  may  be 
iodiopathic.  Tetanus  may  supervene 
at  any  period  within  twenty-two  days 
after  the  injury  producing  it. 

Pathology. — The  spinal  cord  may 
either  present  no  post  mortem  change, 
or  hypersemia  round  the  roots  of  the 
nerves,  or  hyperacute  central  myelitis. — 
Locally.  The  nevirilemma  of  nerves  is 
red  at  the  seat  of  the  injury,  and  occa- 
sionally ascending  neuritis  may  be 
present.  Foreign  bodies  may  be  detected 
in  some  cases. 

Symptoms. — There  are  no  premonitoiy 
symptoms.  The  patient  first  compltiins 
of  pain  and  stiflhess  in  the  muscles  of 
the  neck,  temples,  and  jaws,  the  mouth 
being  opened  with  difficulty  (trismus, 
third  and  fourth  day  after  the  injury, 
but  may  be  later).  The  muscles  of  the 
fauces  and  pharynx  may  be  spasmodically 
contracted,  giving  rise  to  sore  throat/ 
Next,  the  rigidity  extends  to  the  muscles 
of  the  trunk,  invading  the  neck,  throat, 
and  abdomen,  which  are  hard,  tense,  and 
rigid.  The  body  is  bent  backwards, 
forming  an  arch  (Opisthotonos),  but 
may  be  stretched  out  straight  (Ortho- 
tonos),  very  rarely  drawn  forwards 
(Emprosthotonos)  or  to  one  side  (Pleuros- 
thotonos.)  In  many  cases  the  muscles 
of  the  hands  and  fingers  escape  alto- 
gether. Soon  spasms  arise,  occurring 
in  paroxysms,  at  first  slight  with 
considerable  intervals,  biit  increasing  in 
severity  and  duration,  and  accompanied 
with  sevei'e  pain.  The  spasms  are  tonic ; 
that  is,  the  spasmodic  condition  never 


164     INJURIES  AND  DISEASES  OF  THE  NERVOUS  SYSTEM. 


entirely  relaxes  through  the  whole 
course  of  the  disease.  During  these 
convulsive  attacks  the  patient  is  greatly 
distressed ;  the  muscles  are  strongly 
contracted,  back  much  curved,  features 
convulsed,  angles  of  the  mouth  drawn 
down  in  the  risus  sardonicus,  and  the 
face  has  an  aged  expression,  with  a 
peculiar  look  of  anguish.  Breathing  is 
stopped  from  spasm  of  the  diaphragm 
and  other  respiratory  muscles,  and  is 
drawn  with  a  loud  sobbing  sigh ; 
there  is  also  a  severe  feeling  of  constric- 
tion in  the  pit  of  the  stomach  shooting 
to  the  spine  from  the  same  cause.  The 
voice  is  weak.  There  are  a  frequent 
and  feeble  pulse,  and  profuse  sweats, 
with  great  heat  of  the  surface.  The 
patient  is  quite  unable  to  swallow  any- 
thing. The  bowels  are  constipated  and 
the  urine  may  be  retained.  Sleep  is 
impossible.  The  intellect  is  not  disturbed, 
and  the  patient  continues  intelligent  to 
the  last.  The  temperature  at  the  onset 
is  about  102°  Fahr.,  but  towards  the 
end  the  fever  runs  very  high,  109°  Fahr. 
to  112°  Fahr.  Death  may  occur  earlj' 
from  failure  of  the  heart,  or  respiratory 
spasm,  later  on  from  exhaustion.  Tet- 
anus is  sometimes  chronic,  and  iu  some 
cases  the  spasms  commence  at  the  seat 
of  injury. 

Prognosis  is  always  unfavourable. 
The  sooner  the  symptoms  appear  after 
the  injury  the  worse  will  be  the  case. 
Survival  beyond  the  fourth  day  is  favour- 
able. If  the  convulsive  movements  be 
severe  and  frequent,  the  sooner  will  a 
fatal  result  occur. 

Diagnosis  from  strychnia  poisoning 
is  made  by  the  facts  that  in  poLsoning 
severe  symptoms  appear  suddenly,  and 
in  tetanus  increase  gradually  in  severity, 
and  in  poisoning  the  muscles  are  com- 
pletely i-elaxed  in  the  intervals  between 
the  convulsions,  and  the  jaw  is  not  locked 
except  during  the  spasmodic  attacks. 
The  same  differences  exist  between 
tetanus  and  hydrophobia.  Hysterical 
trismus  is  distinguished  by  its  history 
and  progress.  The  presence  of  cerebral 
symptoms  is  a  sufficient  distinction  from 
cerebro-spinal  meningitis. 

Treatment. — Keep  the  patient  quiet  in 
a  room  by  himself,  muslin  curtains  being 
placed  round  the  bed,  as  convulsive 
exacerbations  result  from  the  lightest 
touch  or  draught  of  air.  Clear  the 
bowels  out  with  a  turpentine  enema. 


Remove  any  foreign  body  in  the  wound, 
and  excise  the  ends  of  torn  nei-ves,  or 
stretch  the  nerve  ti-unks.  The  limbs 
should  be  kept  immersed  for  days  in  a 
warm  water  bath.  Support  the  patient's 
strength  by  beef  tea,  peptonised  milk,  egg 
and  brandy,  administered  by  the  rectum 
if  the  patient  cannot  swallow.  It  is  well 
to  remember  that  there  is  sufficient 
space  behind  the  last  molar  tooth  to 
introduce  a  catheter  and  give  nourish- 
ment. Relieve  the  convulsions  by 
chloroform  inlialations.  Cold  to  the 
spine  by  one  of  Chapman's  bags  or  the 
ether  spray.  Almost  every  anodyne  or 
anti-spasmodic  drug  in  the  Pharma- 
copseia  has  been  tried ;  the  best  seem 
calabar  bean,  ciu-are,  nicotine,  carnabis 
indica,  chloral  hydrate,  bromide  of 
potassium  or  ammonia,  and  morphia 
with  atropine.  These  may  be  adminis- 
tered subcutaneously  or  per  anum. 
Tracheotomy  is  of  service  to  prevent 
laryngeal  spasm  and  death  from  apnoea. 

Hydrophobia. — Arises  from  the  intro- 
duction of  a  special  virus  through  an 
abrasion  of  structure.  The  poison  exists 
in  the  saliva  of  dogs,  wolves,  foxes,  and 
cats,  etc.,  suffering  from  rabies. 

Symptoms. — After  a  person  is  bitten 
by  a  rabid  dog  a  period  of  incubation 
occurs,  extending  from  forty  to  sixty 
days ;  but  this  may  be  longer  or  shorter. 
The  premonitory  .symptoms  are  those  of 
pyrexia,  as  loss  of  appetite,  chilKness, 
headache,  muscular  soreness,  discomfort 
about  the  throat,  with  great  depression 
of  spirits  and  ii'ritability  (melanchoUc 
stage).    Then  follow  difficulty  in  deglu- 
tition  and  speech.     Patient  is  very 
thu'sty,  but  has  a  great  aversion  to 
liquids.     Soon  any  attempt  to  di-ink 
produces  convulsions,  and  the  muscles 
of  the  pharynx  and  chest  are  contracted. 
Feeling  of  suffocation  and  difficulty  in 
breathing.     The  voice  is  husky,  pain 
at  the  epigastrium,  eyes  injected  and 
the  pupils  dilated.     Increased  sexual 
desire.   The  pulse  is  small  and  frequent, 
but  the  mind  is  generally  clear  (period 
of  excitement).    As  the  case  advances 
the  pulse  becomes  weaker,  and  the  con- 
vulsive attacks  more  frequent,  until  at 
last  the  patient  dies  of  asi^hyxia  or 
collapse.     Paralysis  may  ensue.  The 
course  of  the  disease  rarely  extends 
beyond  two  or  three   days  (stage  of 
paralysis  and  exhaustion). 

Pathology. — A  poison  the  nature  of 
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■which  is  unknown,  acting  chiefly  on  the 
medulla  oblongata  and  the  brain. 

Treatment. — When  a  person  is  bitten 
by  a  dog  he  should  encourage  bleeding 
from  the  -wound,  and  at  once  have  this 
cauterised  with  pure  carbolic  acid 
crystals,  the  opening  being  enlarged 
if  necessary.  To  prevent  rabies  in 
dogs  these  animals  should  be  compul- 
sorily  muzzled.  When  hydrophobia  has 
developed  itself,  all  treatment  is  of  no 
avail.  Injections  of  morphia  and  in- 
halations of  chloroform  and  ether  are 
the  best  palliative  measures.  Pasteur 
practises  a  prophylactic  course  of  in- 
jection of  hydrophobic  virus  cultivated 
by  transmission  through  rabbits,  and 
modified  by  exposure  to  dry  air  for 
some  days.  Whether  this  will  be 
effective  remains  to  be  seen. 

Nerve  Stretching. —  The  weight  which 
can  be  borne  by  nerves  without  breaking 
is  very  great  in  the  limbs.  The  sciatic 
can  bear  a  weight  of  130  lbs.,  the  ulnar 
and  radial  about  50  lbs.  The  extent  to 
which  nerves  can  be  stretched  is  about 
two  inches.  Slight  stretching  will 
produce  ecchymosis,  congestion,  and 
serous  effusion  of  nerves  ;  greater 
strain  will  be  followed  by  degenei-a- 
tion.  Slight  stretching  is  accompanied 
by  hypersesthesia  and  increase  of  ex- 
citability; more  pronounced  stretching 
by  anaesthesia  and  paralysis.  Stretch- 
ing of  the  nerve  acts  on  the  nervous 
centres,  and  through  tliem  on  more 
distant  nerves.  If  it  be  desired  to 
reduce  nervous  action  a  considerable 
force  should  be  applied. 


Methods. — 1.  The  bloodless  operation. 
The  patient  is  anaesthetised,  the  limb 
fully  flexed  at  the  joint  nearest  the 
trunk,  the  next  joint  is  slowly  and 
firmly  extended,  and  when  this  has 
reached  its  fullest  point  the  distal  joint 
is  also  extended  (if  the  ankle,  flexed). 
The  state  of  tension  is  maintained  for 
a  quarter  of  an  hour,  and  the  limb  then 
thoroughly  shampooed.  If  the  vessels 
are  diseased  they  may  be  ruptured.  2. 
Operation  by  incision.  Under  an 
anaesthetic  a  free  incision  is  made  in 
the  course  of  the  nerve,  dividing  the  skin 
and  superficial  structures;  the  muscles 
are  held  aside  by  retractors ;  the  nerve 
will  then  be  distinguished  resting 
beneath  some  fat,  and  surrounded  with 
loose  connective  tissue.  It  is  isolated 
with  the  knife  and  forceps,  the  forefinger 
passed  beneath  it,  or  a  hook  if  the  nerve 
be  small.  The  nerve  being  grasped  by 
the  finger  and  thumb  is  pulled  for  about 
five  minutes  each  way,  from  the  body 
and  towards  it.  The  nerve  is  replaced, 
the  wound  closed  and  dressed  aseptically, 
a  splint  being  applied.  When  the  wound 
has  closed  the  patient  is  to  try  and  move 
the  limb  as  much  as  possible,  and  it 
should  be  well  rubbed  every  day. 

Cases  benefited  hy  JServe  Stretching. — 
Spasmodic  contraction  of  muscles,  es- 
pecially if  the  irritation  be  in  the  nerve 
trunk,  contracture,  tetanus,  reflex 
epilepsy,  paralysis  of  motion  depending 
on  injury  to  nerve  trunk,  hyperaesthesia, 
neuralgia,  sciatica,  locomotor  ataxy,  and 
anaesthesia. 


CHAPTER  XXIII. 

DISEASES  OF  THE  LYMPHATICS. 


Inflammation  of  the  Lymphatics — Lym- 
phangitis, Lymjjhatitis,  or  Angeioleucitis. 
— Causes.  Atmospheric  changes,  the  eai  ly 
spi-ing,  debility,  and  neglect  of  sanitary 
measures.  The  direct  cause  is,  as  a  rule, 
a  poisoned  wound,  but  it  may  occur  with- 
out any  breach  of  surface. 

Symptoms.  —  In  a  patient  sufTeiing 
from  a  wound  or  injury,  a  rigor  occurs, 
followed  by  considerable  pyrexia.  The 
injured  part  presents  a  number  of  fine  red 
lines,  which  gi'adually  unite,  producing 


a  distinct  band  running  along  the  inner 
side  of  the  limb  to  the  nearest  lymphatic 
gland,  which  is  tender  and  swollen.  The 
inflammation  seldom  proceeds  beyond  the 
proximate  gland.  The  part  may  be 
(Edematous,  pitting  on  pressure,  or  hard" 
and  brawny.  There  is  a  feeling  of  sore- 
ness, stiffness,  and  tenderness.  Red 
patches  of  an  erysipelatoiis  nature  and 
of  some  extent  aie  often  apparent. 
Should  the  deeper  vessels  be  affected  the 
glands  will  present  the  fiist  symptoms, 
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and  the  limb  feel  hard  and  brawny,  but 
without  redness. 

Results. — 1.  Resolution  in  from  eight 
to  ten  days.  2.  Erysipelas.  3.  Sup- 
puration, with  the  formation  of  abscesses 
along  the  inflamed  line  and  in  the  glands. 
4.  Pyaemia.  5.  A  solid  hypertrophy  of 
the  limb. 

Diagnosis. — Fi'om  erysipelas  by  the 
red  streaks  and  tenderness  of  the  gla  nds ; 
but  both  diseases  often  co-exist.  From 
phlebitis  by  the  absence  of  the  knotted 
cord,  and  the  presence  of  the  red  lines 
and  afiection  of  the  glands. 

Treatment. — Leeches,  poppy  fomenta- 
tions, or  linseed  poultices,  glycerine  and 
belladonna.  Warm  lotions  of  lead  and 
opium.  Immersion  of  the  limb  in  the 
local  hot  bath.  The  application  of  iodine 
or  blistering  fluid  along  the  course  of 
the  affected  vessels  is  sometimes  advan- 
tageous. Keep  the  bowels  open  by  a 
mixture  of  sulphate  and  carbonate  of 
magnesia,  or  calomel  and  opium.  Give 
salines  with  antimony,  followed  by  liq. 
ferr.  perchlor.  To  relieve  pain,  opium 
and  belladonna.  When  the  disease  takes 
an  adynamic  form,  stimulants,  carbonate 
of  ammonia,  and  plenty  of  easily  assi- 
milated nourishment.  If  chronic,  blisters, 
painting  with  iodine  or  nitrate  of  silver, 
mercurial  ointment,  or  oleate  of  mercury, 
and  friction,  careful  bandaging  with 
pressure  by  absorbent  cotton,  Martin's 
riibber  bandage,  etc.  If  abscesses  form 
they  should  be  at  once  opened,  and 
drainage  tubes  inserted,  as  the  skin  is 
often  much  undermined. 

Inflammation  of  the  Lymphatic  Glands, 
Adenitis  or  Lymphadenitis. — Causes. — 
As  a  sequence  of  lymphangitis,  poisoned 
wounds,  strains,  over-exertion,  any  irri- 
tation, as  pediculi  capitis,  decayed  tooth, 
etc.  It  is  important  to  remember  that 
the  lymphatic  vessels  follow  the  course 
of  the  blood  vessels  of  a  part  in  searching 
for  the  source  of  irritation  or  inflamma- 
tion of  a  gland. 

Symptoms. — The  disease  may  be  acute, 
subacute,  or  chronic.  If  acute,  it  gene- 
rally is  conjoined  with  lymphangitis. 
There  are  pain  and  swelling,  the  gland 
feeling  like  a  hard  painful  knot,  and 
rapidly  increasing  in  size ;  tenderness, 
and  stiffness  about  the  inflamed  gland  ; 
pyrexia,  followed  by  suppuration  and 
the  formation  of  an  abscess.  The  cellu- 
lar tissue  surrounding  the  gland  becomes 
implicated,  and  the  skin  over  it  glazed 


and  red.  The  abscess  often  attains 
a  large  size,  insidiously,  especially  in 
children.  When  subacute,  the  glands 
are  painful,  swollen  and  tender,  and 
matted  together  by  the  lymph  pressed 
out  into  the  adjacent  connective  tissue. 
Abscesses  ai-e  not  so  frequent,  and  gene- 
rally peri-lymphatic,  beginning  in  the  cir- 
cumjacent tissues. — Chronic.  The  glands 
are  hard,  tender,  enlarged,  and  painful. 
If  suppuration  foUow,  the  gland  lies  in 
the  midst  of  the  abscess  cavity,  the  skin 
is  of  a  dark  blue  purple  colour,  thin  and 
tindermined.  The  affection  may  last  for 
years,  at  times  advancing,  and  then  re- 
ceding again.  In  the  neck  it  may  be 
occasioned  by  cold,  pediculi,  disea.se  of 
the  jaw,  ear,  gum,  or  tonsil ;  in  the 
groin  by  sores  on  the  penis  or  buttock ; 
in  the  thigh  by  lesions  of  the  foot  or  leg ; 
in  the  axilla  from  affections  of  the  hand 
or  mammary  gland. 

Strumous  Enlargement  of  the  Glands 
is  met  with  in  children.  The  glands  are 
chronically  enlarged,  and  after  some  time 
may  suppurate ;  the  skin  is  thin,  dark 
blue  or  purple,  and  undermined,  and  the 
scars  raised,  prominent,  and  unstable. 
The  pus  is  curdy  and  unhealthy.  The 
disease  is  most  common  in  the  neck,  and 
is  characterised  by  its  chronicity,  spread- 
ing from  one  gland  to  another,  its  con- 
tinuance after  all  sources  of  irritation 
are  removed,  and  the  large  size  the 
glands  attain,  together  with  other 
symptoms  of  struma.  Tliis  enlargement 
must  be  carefully  distinguished  from 
syphilitic  glandular  affection,  character- 
ised by  implication  of  the  whole  chain  of 
lymphatics  on  both  sides  of  the  neck, 
along  the  anterior  margin  of  the  trape- 
zius. The  glands  thus  affected  ai'e  pain- 
less, about  the  size  of  hazel  nuts,  in- 
durated, but  never  suppurate.  They 
become  affected  in  this  manner  before 
any  eruptions  make  their  appearance, 
and  continue  sometimes  long  after  any 
other  symptoms  (Miller). 

Treatment. — In  acute  cases  remove  all 
sources  of  irritation,  absolute  rest,  leeches 
and  fomentations,  belladonna  and  gly- 
cerine. Internally,  a  purgativ^e,  followed 
by  a  saline  mixture  containing  vin.  an- 
timon.  and  opium.  In  subacute,  evapor- 
ating lotions  with  iodide  of  potassium, 
or  chloride  of  ammonia,  and  a  moderate 
anti-inflammatory  treatment.  If  abscesses 
arise  they  should  be  opened,  and  should 
the  remains  of  the  gland  be  seen  these 
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should  be  enucleated, — nitrate  of  silver 
and  iodoform  are  useful, — and  all  sinuses 
must  be  slit  up,  then  drainage  tubes 
should  be  inserted.  When  chronic,  cod- 
liver  oil,  syi'up  of  the  iodide  of  iron, 
quinine,  a  mild  mercurial  course,  and 
good  food. — Locally.  The  iodide  of  starch, 
iodide  of  lead,  or  iodide  of  ammonia 
ointments,  terebene,  pressure  with  a  pad 
and  bandage,  Hy  blisters.  Injection  of 
a  few  minims  of  tr.  iodi.  into  the  gland 
is  recommended.  When  abscesses  form, 
if  there  be  much  burrowing  and  under- 
mining of  tissue,  slit  up  all  sinuses,  sci'ape 
with  a  Volkmann's  spoon,  and  cover  with 
skin  grafting.  Electrolysis  is  service- 
able, and  some  surgeons  use  potassa  fusa. 
The  sulphide  of  calcium  (1  gr.  to  O  ss),  as 
recommended  by  Ringer,  is  very  advan- 
tageous when  given  internally. 

Lymphadenoma  (vide  Tumours). 

Elephantiasis  of  the  Leg  and  Scrotum. — 
Barhadoes  Leg. — Elephantiasis  Arahum. 
— Bucnemia  Tropica  consists  in  a  hyper- 


trophy of  the  skin  and  connective  tissue, 
generally  of  one  of  the  lower  limbs,  the 
scrotum  (sarcocele)  or  the  labise,  succeed- 
ing to  repeated  attacks  of  lymphangitis. 
The  lymphatics  are  sometimes  varicose. 
The  cause  appears  to  be  residence  in 
damp  and  moist  climates,  especially  such 
as  are  tropical  and  malarious.  The 
changes  to  which  the  disease  is  due 
are  uncertain,  though  it  is  known  the 
glands  are  impervious  to  lymph,  which 
thus  is  effused  into  the  connective 
tissue  and  produces  the  hypertrophic 
changes.  It  has  been  asserted  that  this 
result  is  due  to  the  presence  of  filaria 
in  the  lymphatics,  and  this  view  is  sup- 
ported by  the  occasional  co- existence  of 
chyliiria. 

Treatment. — In  the  early  stages,  the 
same  as  for  inflammation  of  the  lymph- 
atics ;  when  chronic,  friction,  bandaging, 
mercurial  inunction,  and,  as  final  mea- 
sures, ligation  of  the  main  artery,  and 
excision  or  amputation  of  the  part. 


SECTION  7. 

INJURIES  AND  DISEASES  OF  THE  HEAD,  NECK, 
SPINE,  AND  CHEST. 


CHAPTER  XXIV. 

INJURIES    OF    THE  HEAD. 


Contusion  of  the  Scalp  results  from 
external  violence,  as  blows,  etc.  The 
most  common  effect  is  haemorrhage  into 
the  cellular  tissue,  producing  a  soft, 
round,  sharply-defined  semi-fluctuating 
swelling.  This  may  simulate  a  fracture, 
the  edges  being  hard  and  slightly  thick- 
ened; it  is  distinguished  by  the  finger 
penetrating  the  soft  centre  and  feehng 
the  subjacent  healthy  bone,  and  the 
edge,  though  hard,  can  be  indented  by 
the  finger  nail.  However  slight  a  con- 
tusion may  appear  it  should  always  be 
regarded  as  important. 

Complications  and  Sequelce. — Contu- 
sion of  bone,  concussion  of  the  brain, 
rupture  of  an  artery,  intracranial  hae- 
morrhage, erysipelas,  abscess,  neuralgia, 
cephalhsematoma,  aneurism,  pyaemia. 

Treatment. —  Rest  in  bed  and  evapo- 


rating lotions,  as  spirit  and  water,  or 
acetate  of  ammonia.  If  the  injury  be 
more  extensive,  warm  lotions  of  opium 
and  chloride  of  ammonia,  acetate  of  lead, 
or  spirits  of  camphor ;  and  strapping  the 
scalp,  or  pads  of  absorbent  cotton  with  a 
bandage.  On  no  account  make  an  inci- 
sion. 

Cephalhcematoma,  or  Blood  Tumour  of 
the  Scalp,  is  often  the  consequence  of  a 
blow,  and  is  frequent  in  the  new-born 
infiant,  from  pressvire  on  the  head  during 
parturition.  The  blood  is  effused  either 
between  the  aponeurosis  of  the  occipito- 
frontalis  and  the  pericranium  (subapo- 
neurotic), or  beneath  the  pericranium, 
between  that  membrane  and  the  bone 
(subpericranial),  in  which  case  it  is 
limited  to  a  single  bone  by  the  line  of 
sutures.  The  skin  is  usually  unchanged, 
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■without  discolouration.  It  is  a  remark- 
able circumstance  that  in  some  cases  of 
pericranial  hasmatoma,  the  membrane  so 
raised  will  undergo  extensive  ossification. 

Treatment. — Cold  applications,  as  eva- 
porating lotions,  Leiter's  coil,  or  ice. 
Maissoneuve's  ice  poultices.  On  a  cloth 
of  appropriate  size  lumps  of  ice  are  placed 
as  big  as  a  marble,  over  these  linseed 
is  sprinkled  lightly,  forming  a  layer 
three-quartei-s  of  an  inch  thick.  This  is 
covered  with  another  cloth,  and  the  edge 
folded  in.  The  meal  side  is  applied  to 
the  part.  Afterwards  pressure  by  a 
sponge,  and  then  paint  with  tincture  of 
iodine  and  use  compression.  If  these 
means  be  unsuccessful,  which  is  rarely 
the  case,  aseptic  aspiration. 

Wounds  of  the  Scalp  are  similar  to 
those  in  other  regions,  but  more  danger- 
ous, owing  to  the  liabiHty  to  their  being 
followed  by  erysipelas  or  cerebral  mis- 
chief. From  the  vascularity  of  the  scalp, 
wounds  rapidly  heal,  and  from  the  same 
cause  bleeding  is  always  profuse,  the  ves- 
sels being  embedded  in  the  subcutaneous 
fibrous  tissue,  to  which  their  outer  coats 
are  attached,  cannot  retract  well,  thus 
increasing  the  haemorrhage.  Partial 
division  of  the  vessels  also  contributes  to 
the  same  result.  These  wounds  do  not 
gape.  When  the  scalp  is  detached,  form- 
ing a  flap,  it  does  not  lose  its  vitality,  as 
the  vessels  are  carried  with  it.  In  con- 
tused wounds,  made  by  blunt  weapons 
used  with  force,  the  wound  resembles  an 
incised  one,  but4s  distinguished  from  the 
latter  by  the  fact  that  on  examining  the 
surface  entire  hair  bulbs  vyill  be  seen 
projecting.  In  incised  wounds  these  are 
always  cut. 

Treatment. — If  a  simple  incised  wound, 
the  hair  must  be  cut  off  round  the  in- 
jured part  and  the  edges  approximated, 
a  pad  of  absorbent  cotton  being  applied. 
When  the  wound  is  extensive,  and  ^e 
parts  much  separated,  they  must  be  kept 
in  position  by  harehp  pins  and  twisted 
sutures,  or  a  few  silver  sutures  and  pads 
placed  at  each  side  of  the  wound  ;  in  this 
case  the  scalp  should  be  well  shaved. 
If  there  be  excessive  bleeding,  cold, 
pressure,  acupressure  with  figure  of  8 
suture,  ligature,  or  torsion.  When  the 
scalp  is  detached  from  the  1)one  it  should 
be  carefully  cleansed  with  some  anti- 
septic, but  no  scalp  substance  should  be 
removed,  it  being  retained  in  its  place  by 
a.  few  silver  sutures,  a  drainage  tube  in- 


serted, or  counter-opening  made  if  neces- 
sary, and  an  aseptic  di-essing  employed. 
Never  use  plaster  for  scalp  wounds,  as  it 
retains  the  dischai  ges,  producing  suppura- 
tion under  occipito-frontalis  apoufcurosi;j. 
When  pus  forms  under  the  aponeurosis, 
a  probe  is  passed  and  counter-openings 
made  parallel  with  the  fibres  of  the  occi- 
pito-frontalis, through  which  diainage 
tubes  should  be  inserted.  If  erysipelas 
or  cellulitis  supervene,  free  opening  for 
the  pus  by  separating  the  edges  of  the 
wound,  warm  fomentations,  poultices, 
and  limited  incisions.  In  sloughing  of  the 
scalp,  obstinate  bleeding  is  now  and  then 
met  with,  and  in  such  cases  Hewett 
recommends  pressing  over  each  main 
trunk  until  the  one  at  fault  is  found, 
and  then  this  should  be  controlled  by  a 
compress  and  roller,  tying,  or  acupressure. 
After  all  scalp  wounds  the  patient  should 
rest  in  bed  for  some  days,  a  purgative  be 
administered,  and  his  diet  should  be 
chiefly  confined  to  milk.  Stimulants  are 
pernicious  and  must  be  avoided. 

Injuries  to  the  Skull. — Contusion  of 
the  bone  is  dangerous  on  account  of  its 
being  apt  to  be  followed  by  :  1.  Separa- 
tion of  the  periostemn  and  perhaps  the 
endosteum,  producing  exfohation  of  the 
outer  table,  or  necrosis  of  the  whole 
thickness  of  the  bone.  In  some  cases 
the  disease  is  not  limited  to  the  bone 
injured,  but  spreads  widely,  and  may 
even  detach  the  whole  vault ;  2  Inflam- 
matory hj'pertrophy  of  the  bone ;  3. 
Intracranial  suppm-ation  between  the 
dm'a  mater  and  the  bone ;  4.  Inflam- 
mation of  the  diploe,  and  pyaemia. 

Fracture. — Causes. — External  violence. 
Direct  fracture  occui-s  from  violence  ap- 
plied to  a  part  of  the  skull,  which  breaks 
and  gives  way  at  the  locality  involved. 
Indirect  fracture  from  force  not  directly 
applied  to  the  cranium,  as  a  blow  on  the 
jaw,  producing  a  fracture  of  the  middle 
fossa.  Fi'acture  by  contrecoup  has 
no  real  existence. 

Fractures  of  the  skull  maj''  be  divided 
into :  1.  Fissured ;  2.  Depressed ;  3. 
Punctured. 

Fissured  Fracture  is  a  simple  solution 
of  continuity  of  the  bone  without  anj- 
material  displacement.  It  results  from 
direct  violence,  and  often  traverses  the 
base  to  a  considerable  extent.  It  is 
detected  by  carefully  feeling  along  the 
bone  with  the  finger  nail  or  probe. 
Should  the  scalp  be  wounded  it  can 
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be  seen  as  a  red  line  due  to  eflfusion 
of  blood  between  the  lips  of  the  fractured 
bone,  which  cannot  be  removed  with  a 
sponge.  If  there  be  no  wound  it  cannot 
be  detected.  Care  must  be  taken  not  to 
mistake  a  suture  for  a  fissured  fracture; 
the  former  is  distinguished  by  its  position, 
irregularity,  and  absence  of  a  red  line. 
Macewen  points  out  another  mistake 
which  may  occur  in  scalp  wounds 
dividing  the  periosteum,  but  leaving  one 
side  of  this  membrane  closely  adherent 
to  the  skull  while  the  other  is  raised 
exposing  the  bone.  If  the  probe  be  used 
in  such  a  case  it  meets  the  sharply  cut 
edge  of  the  periosteum,  which  gives  the 
impression  of  a  hnear  fracture ;  this 
error  may  be  avoided  by  digital  examina- 
tion. 

Complications.  —  External  bleeding 
from  the  scalp ;  haemorrhage  from 
the  middle  meningeal  artery ;  haemor- 
rhage from  sinuses  ;  extensive  separation 
of  the  dura  mater ;  wounds  into  dm-a, 
arachnoid,  and  brain ;  cerebral  inflam- 
mation. 

Treatment. — Cold  applied  to  the  shaven 
scalp  by  icebags,  free  purging,  rest,  and 
quiet. 

Cefhalhydrocele. — Simple  fracture  of 
the  vault  of  the  skull  may  give  rise  to 
a  collection  of  cerebro-spinal  fluid  under 
the  scalp,  coming  often  from  an  opened 
ventricular  cavity.  Such  traumatic 
cephalhydroceles  may  be  developed 
quickly,  or  not  for  three  or  four  months. 
It  is  only  met  with  in  young  subjects, 
and  is  often  fatal  from  cerebral  inflam- 
mation or  meningitis.  It  presents  a 
soft,  compressible  tumour,  covered  with 
normal  integument,  which  may  be 
translucent.  Pulsation  is  sometimes 
present,  and  the  swelling  is  increased 
by  crying  or  holding  the  breath.  A 
similar  fluid  accumulation  may  occur 
after  closure  of  the  external  wound  in 
a  compound  fracture  of  the  vault,  or 
after  trephining. 

Treatment. — Aspiration  when  symp- 
toms of  compression  are  present. 

Fracture  of  the  Base  of  the  Skull  is  a 
variety  of  fissured  fracture,  and  may 
result  from  the  extension  of  a  fracture 
of  the  vault,  pi'oduced  by  direct  violence ; 
or  a  blow  on  the  head  or  fall  from  a 
height  may  occasion  a  fracture  of  the 
vault,  and,  in  adcUtion,  a  fractui'ed  base, 
by  it  being  diiven  down  on  the  spinal 
column ;   if  the  ofl'ending  agent  be  a 


yielding  substance  the  base  may  be 
fractured  in  this  manner  without  any 
break  in  the  vault.  Occasionally  in 
brittle  parts,  as  the  orbit,  fracture  is 
induced  by  the  penetration  of  foreign 
bodies.  Indirect  violence  will  result 
in  fracture  of  the  base,  as  when  violence 
is  applied  from  below  upwards — for 
instance,  in  falls  from  a  height  on  the 
feet  or  knees,  the  force  reaching  the 
skvill  indirectly  by  means  of  the  spinal 
column,  or  a  blow  on  the  nose  forcing 
in  the  ethmoid  and  fracturing  the 
anterior  fossa.  Chassaignac  and 
Hewett  have  both  put  on  record  a 
case  of  fracture  of  the  base  by  the 
forcible  projection  of  the  condyle  of 
the  lower  jaw  against  the  glenoid 
cavity. 

Syr)ij>toms. — The  great  danger  of  this 
accident  is  not  so  much  the  fracture, 
which  is  of  trivial  importance,  but  the 
serious  damage  done  to  the  bi^ain.  It 
must  never  be  forgotten  that  this  injury 
may  occur  from  a  comparatively  slight 
accident,  as  a  fall  on  the  pavement,  the 
head  striking  the  surface.  When  the 
anterior  fossa  is  the  part  implicated  there 
may  be  b£emorrhage  from  the  nose,  sub- 
conjunctival haemorrhage,  and  extrava- 
sation into  the  eyelids,  especially  the 
lower.  Vomiting  of  blood  or  bleeding 
from  the  mouth  is  occasionally  met  with, 
the  blood  running  from  the  posterior  nares 
into  the  pharynx.  The  blood  is  of  a 
dark  colour  and  mixed  with  food,  Cere- 
bro-spinal fluid  may  escape  from  the  nose, 
but  this  is  a  rai'e  event.  Paralysis  of 
the  muscles  of  the  eyeball.  When  the 
frontal  lobes  of  the  brain  are  involved 
there  may  be  no  cerebral  symptoms  for 
a  day  or  two  after  the  accident.  If  the 
middle  fossa  be  implicated,  profuse  and 
continuous  bleeding  from  the  ear  with 
rupture  of  the  membrana  tympani  and 
discharge  of  cerebro-spinal  fluid  ;  vomit- 
ing of  blood  or  bleeding  from  the 
mouth,  the  blood  finding  its  way 
through  the  Eustachian  tube  into  the 
pharynx,  or  as  a  raie  event  from  rupture 
of  the  mucous  membrane  of  the  pharynx 
communicating  with  the  seat  of  the  frac- 
ture. If  the  blood  come  througli  the 
Eustachian  tube,  examination  of  the  ear 
will  reveal  a  dark  distended  tympanic 
membrane,  and  if  the  Eustachian  cathe- 
ter be  passed  blood  will  trickle  through 
this.  Insensibility  is  the  rule,  but  there 
ai'e  exceptions.    Paralysis  of  the  fifth 
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and  seventh  nerves.  In  fractures  of  the 
posterior  fossa,  blood  maybe  extravasated 
in  the  vicinity  of  the  mastoid  process, 
in  the  occipital  region,  or  the  side  of  the 
neck.  There  is  pain  on  pressure  over 
the  mastoid  process.  Paralysis  of  the 
eighth  and  ninth  nerves. 

Haemorrhage  does  not  necessarily  imply 
a  fracture,  but  when  accompanied  by 
symptoms  of  compression  or  concussion, 
points  to  the  seat  of  fracture.  The 
most  certain  sign  is  escape  of  cerebro- 
spinal fluid  which  only  presents  a  trace 
of  albumen,  does  not  coagulate  on  boil- 
ing or  on  the  addition  of  nitric  acid, 
is  strongly  saline  from  a  considerable 
amount  of  chloride  of  sodium,  and,  as 
ascertained  by  Bernard,  contains  a  small 
quantity  of  sugar.  This  watery  fluid 
escapes  from  the  subarachnoid  space 
immediately  after  the  injury,  by  the 
fracture  implicating  the  meatus  audi- 
torius  internus,  and  laying  open  the 
prolongation  of  the  arachnoid  membrane 
which  accompanies  the  seventh  nerves  : 
occasionally  the  nose  is  also  the  seat  of 
this  discharge,  the  arachnoid  prolonga- 
tion around  the  olfactory  nerves  being 
involved.  The  quantity  of  this  fluid  is 
generally  abundant.  Other  symptoms 
which  may  point  to  the  seat  of  the  lesion 
are  injury  to  some  of  the  cerebral  nerves, 
producing  blindness  (optic  nerve) ;  para- 
lysis of  the  muscles  of  the  eyeball,  and 
dilatation  of  the  pupil  (thii'd  nerve) ; 
paralysis  of  muscles  of  mastication  and 
loss  of  sensation  (fifth  nerve) ;  in- 
ternal strabismus  (sixth  nerve) ;  facial 
paralysis,  drawing  the  features  to  the 
opposite  side  (seventh  nerve) ;  impair- 
ment of  swallowing  and  the  movements 
of  the  tongue  (eighth  and  ninth  nerves). 
The  fall  of  temperature  in  fracture 
of  the  base  of  the  skull  is  sometimes 
very  remarkable;  a  decline  to  87*4"  P. 
in  one  and  a  half  hours  has  been  met 
with,  Practures  of  the  base  are  very 
fatal,  and  in  the  event  of  recovery  no 
union  may  take  place  for  months  or 
years.  If  union  ensue  it  may  be  wholly 
bony,  or  partly  fibrous  and  partly  bony. 

Treatment  must  be  directed  to  the 
cerebral  complications ;  operative  inter- 
ference is  out  of  the  question. 

Depressed  Fracture  is  usually  com- 
minuted, and  may  be  compound  or  simple. 
The  external  table  may  be  alone  impli- 
cated, without  any  fracture  of  the 
internal;  or  the  inner  table  may  be 


fractured  and  dej^ressed,  the  externjil 
being  uninjured.  Teevan  explahis  this 
by  the  fact  that  the  fracture  does  not 
begin  on  the  aspect  of  compression,  but 
on  that  of  extension,  in  obedience  to  that 
law  by  which  a  cane  is  fractured  hy 
being  bent  across  the  knee.  More 
usually  both  tables  are  involved,  the 
inner  being  much  more  extensively  frac- 
tured than  the  outer,  if  the  violence 
be  applied  externally,  owing  to  the  force 
spreading,  the  opening  in  the  second 
table  being  made  not  only  by  the  pene- 
trating body,  but  also  by  fragments  of 
bone  being  driven  in  from  the  proximal 
table,  the  brittleness  of  the  inner  table, 
and  its  forming  a  smaller  curve ;  whilst, 
if  the  violence  be  appHed  to  the  internal 
table  from  within,  the  outer  is  more 
widely  fractured.  A  depressed  fracture 
may  be  masked  by  a  superjacent  extra- 
vasation of  blood,  if  the  periosteum  over 
it  be  entire.  Depression  without  frac- 
ture is  met  with  in  young  children,  but 
in  many  of  these  cases  the  internal  plate 
is  broken ;  the  bone  may  recover  itself 
or  remain  permanently  depressed. 

Symptoms. — In  a  simple  depressed 
fi'acture  the  depression  may  be  felt,  but 
is  often  obscured  by  extravasation  of 
blood,  and  can  only  be  guessed  at  by  the 
symptoms  of  compression  which  are  pre- 
sent ;  in  such  a  case  it  is  best  to  cut  do^vn 
on  the  part  and  examine  the  bone.  If 
the  fracture  be  already  compound,  the 
finger  is  passed  into  tie  wound,  and  the 
exact  state  of  the  bone  detei-mined.  It 
is  a  remarkable  fact  that  no  calculation 
of  the  bad  effects  can  be  made  from  the 
extent  to  which  a  part  of  the  skull  is 
depressed.  Severe  symptoms  may  follow 
slight  depression,  slight  sjonptoms  may 
ensue  on  marked  depression  ;  but  when 
a  small  portion  of  bone  is  much  depressed 
the  symptoms  are  likely  to  be  more 
severe  than  in  a  larger  piece  more  sliglitly 
depressed.  The  dangers  of  depressed 
fracture  are  compi-ession  of  the  brain 
and  inflammation,  owing  to  the  dura 
mater  being  wounded  by  spiculaj  of 
bone. 

I'reatment. — If  the  scalp  be  entire, 
but  there  ai-e  symptoms  of  compression, 
a  T-shaped  incision  should  be  made 
down  to  the  bone,  and  if  on  examination 
it  be  found  to  be  depressed,  it  should  be 
raised  or  removed.  If  there  be  no 
symptoms  of  compression,  opinions  vary 
as  to  the  proper  coui-se  to  be  followed ; 
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should  the  depression  not  exceed  one-third 
of  an  inch  it  should  be  left  alone,  especially 
in  childi-en,  as  the  bones  are  very  elastic 
and  the  depression  may  disappear.  If, 
however,  the  scalp  be  wounded  and  the 
depression  sharp,  small  in  extent,  and 
deep  (gutter  or  saucer-shaped  fracture), 
it  must  be  treated  as  a  punctured 
fracture,  and  an  early  operation  per- 
formed. In  compound  comminuted 
fractm*es  all  loose  fragments  of  bone  are 
to  be  taken  away,  and  the  depressed 
portion  raised,  or  if  wholly  separated, 
removed,  even  if  there  be  no  symptoms 
of  compression.  In  order  to  raise  the 
bone  trephining  may  be  necessary.  In 
compound  fractures  the  chief  indication 
is  to  obtain  an  aseptic  condition  of  the 
wound  by  shaving  the  patient's  head, 
washing  it  with  soft  soap,  and  then  with 
ether  or  tm'pentine  to  remove  greasy 
matter,  and  finally  with  carbolic  acid 
(1  in  20.)  Drainage  is  important,  and 
an  aseptic  dressing  fixed  in  position  by 
elastic  webbing.  Iodoform  should  be 
dusted  round  the  wound. 

Trephining. — Cases  in  which  it  is  use- 
ful :  1.  Compression  of  the  brain,  due  to 
depressed  fracture,  lodged  foreign  bodies, 
or  exti'avasation  of  blood ;  2.  In  cases 
of  irritation  of  the  brain  from  inflam- 
mation of  the  bone,  splinters  of  bone, 
formation  of  the  pus  within  the  skull, 
etc.  If  the  patient  be  not  insensible 
give  an  anaesthetic,  preferably  chloro- 
form. Examine  the  chest  and  abdomen 
before  operating  in  cases  of  injury  to 
the  head  with  coma.  This  operation 
should  always  be  done  under  aseptic 
precautions.  A  crucial,  horse-shoe,  V- 
shaped,  or  X -shaped  incision  is  made 
through  the  skin,  and  the  flaps  raised, 
all  bleeding  vessels  being  secured.  The 
pericranium  is  then  divided  crucially  and 
detached  by  means  of  the  handle  of  the 
scalpel  over  an  extent  large  enough  to 
hold  the  crown  of  the  trephine.  The 
periosteum  should  not  be  removed,  as  its 
preservation  increases  the  probability  of 
a  reproduction  of  bone.  The  centre  pin 
is  then  projected  for  Jg-th  of  an  inch,  and 
bored  into  the  edge  of  the  sound  bone 
(in  the  case  of  a  depressed  fracture  the 
trephine  is  so  applied  that  one- third  of 
its  circle  overlaps  the  edge  of  the 
fracture).  On  the  pin  as  a  centre  the 
saw  is  then  worked  by  to  and  fro  semi- 
circular sweeps  until  it  has  cut  a  groove 
ufiiciently  deep  to  maintain  its  steadi- 


ness.   The  pin  is  then  withdrawn,  to 
avoid  injuring  the  dura  mater.  The 
rotatory  movements  are  continued,  and 
the  groove  examined  from  time  to  time 
by  a  quill  toothpick  or  probe,  and  the 
trephine  cleaned  with  a  brush.    When  | 
disk  is  loose  it  is  detached  by  the  elevator  j 
or    forceps,    and    the   depressed   bone  < 
raised  with  the  elevator.     When  the 
diploe  are  reached  blood  will  well  up 
in  the  groove,  and  then  the  siu-geon  I 
must  proceed  cautiously.    The  skin  is 
replaced,  a  drainage  tube  inserted,  and 
an  aseptic  dressing  applied. 

Macewen  writes  :  "  After  having  ele- 
vated the  portions  of  bone  from  a 
depressed  fracture,  instead  of  leaving  | 
the  brain  and  its  coverings  exposed,  the 
bones  so  removed  should  be  carefully 
preserved  under  aseptic  conditions,  until  I 
the  completion  of  the  operation,  when 
they  TD.&J  be  replaced,  in  part  at  least,  so 
as  to  form  an  osseous  wall  over  the 
apertui-e.  j 

Instruments  required. — 1.  Scalpel.  2. 
Trephines.   3.  Hey's  saw.    4.  Elevator.  j 
5.  Dissecting  forceps.   6.  Brush  to  clear 
away  bone  dust  (a  wet  sponge  is  better). 
7.  Probe.    8.  Quill  toothpick.    9.  Len-  \ 
ticular  knife.    10.  Small  polypus  forceps.  ^ 
11.  Sponges.    12.  Lint  and  absorbent 
cotton.    13.  Ice.    14.    Chloi-oform    or  ' 
ether,  and  inhaler.    15.  Gouge  forceps,  i 
or  a  small  pair  of  bone  forceps.  16. 
Artery  forceps,  torsion  forceps,  acupres- 
sure needles  and  tenaculum.    17.  Liga-  ; 
tures.   18.  Sutures.  19.  Aseptic  dressing  ! 
(vide  Wounds).  \ 

Parts  where  the  trephine  should  not  he  j 
applied. — 1 .  Over  a  sinus ;  the  superior  ] 
longitudinal  sinus  corresponds  with  a  , 
hne  drawn  from  the  root  of  the  nose  to 
the  occipital  protuberance ;  the  lateral 
sinus,  with  a  line  drawn  from  the  occi- 
pital protuberance  to  the  front  border  ; 
of  the  mastoid  process.    2.  Over  the 
middle   meningeal   artery    (except  in 
meningeal  hsemoirhage),  at  the  inferior 
angle  of  the  parietal  bone,  1|  inches 
behind  and  1 1  inches  above  the  external  . 
angular  process  of  the  frontal  bone.    3.  | 
Over  the  occipital  pi'otubei'ance.  4.  Over  ! 
a  suture.  5.  Over  the  frontal  sinus  :  if 
an  opei'ation  here  be  impei'ative,  two 
tr'ephines  must  be  used ;  a  large  one  for 
the  external,  and  a  small  one  for  the 
internal  table. 

Many  cases  of  depi'essed  fracture  may 
be  treated  by  the  removal  of  .the  ^lo-  , 
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jectiug  portion  of  sound  bone  by  strong 
bone  forceps,  or  a  Hey's  saw,  and  the 
depressed  portion  raised  by  the  elevatoi'. 
It  is  to  be  remembered  there  are  no 
diplbe  in  childi'en  or  very  aged  persons. 

Punctured  Fractures  are  inflicted  by 
sharp-pointed  bodies,  as  a  bayonet  or 
pick-axe,  or  by  falling  from  a  height  on 
a  sharp-pointed  body.  The  external  table 
is,  as  a  x-ule,  but  slightly  injured,  but  the 
internal  table  is  depressed  in  the  form  of 
a  cone,  and  extensively  splintered.  The 
sharp  edges  of  the  splinters  are  apt  to 
lacerate  the  membranes,  or  irritate  them, 
causing  inflammation. 

Treatment. — In  these  cases  there  is  not 
often  compression,  and  the  patient  for 
a  short  time  may  present  no  cerebral 
symptoms ;  but  though  in  abeyance  their 
onset  is  inevitable,  and  thus  it  is  the 
invariable  rule  in  these  cases  to  at  once 
operate :  a  large  trephine  is  used,  and 
the  fractured  portion  removed,  with  all 
splinters. 

Cerebral  Localisation.  —  For  surgical 
purposes  the  cerebral  centres  are  located 
by  Lucas  Championni^re. — Lower  Ex- 
tremity, summit  of  the  ascending  parietal 
convolution.  Upper  and  Lower  Ex- 
tremity, summit  of  the  ascending  frontal 
and  parietal  convolutions.  Upper  Ex- 
tremity, middle  portion  of  the  ascending 
frontal  convolution.  Upper  Extremity 
and  Aphasia,  inferior  third  of  ascending 
frontal  and  foot  of  the  third  convolution. 
Facial  Paralysis,  inferior  third  of  the 
ascending  frontal  and  foot  of  the  second 
frontal.  Aphasia,  foot  of  the  third 
frontal.  The  ascending  parietal  and 
frontal  convolutions  can  be  located  by 
their  position  to  the  fissure  of  Rolando. 

To  find  the  fissure  of  Rolando,  the  scalp 
is  shaved,  a  piece  of  cardboard  is  taken 
and  an  arch  cut  out  to  fit  the  head, 
astride  of  which  it  is  placed,  passing 
across  both  external  auditory  meatuses. 
A  common  drawing  -  pencil  is  passed 
through  the  cardboard  at  each  side  at 
the  level  of  the  patient's  eyes,  to  deter- 
mine whether  the  head  is  exactly  hori- 
zontal; the  middle  of  the  pasteboard 
indicates  the  bregma.  This  point  is 
marked  with  an  aniline  pencil  oi-  tincture 
of  iodine.  Measure  backwards  6  J  cen- 
timetres in  a  man,  or  5  centimetres  in  a 
woman,  which  will  iudiciite  the  top>  of  tJie 
fissure  of  Rolando,  and  must  also  be 
marked.  Finally,  to  find  the  lower  end 
of  the  fissure  cf  ilLlando,  measure  back- 


wards a  horizontal  line  7  centimetres  in 
length  from  the  external  angular  process 
of  the  frontal  bone,  where  it  begins  to 
curve  upwards  to  form  the  temporal 
ridge.  At  right  angles  to  the  end  of 
this  line  let  fall  a  perpendicular  3 
centimetres  long,  which  will  give  the 
lower  end  of  the  fijssure  of  Rolando,  and 
must  be  also  marked.  The  points  show- 
ing the  upper  and  lower  ends  of  the 
fissure  of  Rolando  are  then  joined  by  the 
aniline  pencil  or  tincture  of  iodine. 

Varieties  of  Paralysis  and  Convulsions 
observed  in  Wounds  of  the  Head. — The 
paralysis  is  opjwsite  to  the  side  injured. 

1.  Paralysis  cf  the  face  and  aphasia. 

2.  Aphasia  and  paralysis  of  the  arm.  3. 

3.  Paralysis  of  the  arm  and  face.  4. 
Paralysis  of  the  upper  and  lower  ex- 
tremity. Total  hemiplegia  cannot  have 
a  cortical  origin,  and  contra-indicates  an 
operation,  except  when  caused  by  abscess 
of  the  brain,  or  when  incomplete,  iire- 
gular,  and  co-existing  with  a  deep  de- 
pression of  the  bone  on  the  opposite  side. 
Then  a  trephine  is  to  be  applied  to  the 
middle  of  the  fissure  of  Rolando.  Mono- 
plegia or  spasms  limited  to  one  member 
or  portion  of  a  member  point  to  a  limited 
lesion.  If  the  lower  extremity  be  affected, 
trephine  at  the  upper  part  of  the  fissui'e 
of  Rolando.  In  paralysis  of  the  arm 
and  leg  trephine  at  the  upper  part  of  the 
fissure  of  Rolando,  but  lower  down  than 
for  the  leg.  In  paralysis  of  the  arm 
alone  apply  the  trephine  a  little  in  front 
of  the  middle  third  of  the  fissure  of 
Rolando.  In  paralysis  of  the  face  apply 
the  trephine  a  little  in  front  of  the  in- 
ferior third  of  the  fissure  of  Rolando. 
In  aphasia  apply  the  trephine  in  front 
of  and  below  the  inferior  extremity  of 
the  fissure  of  Rolando. 

In  complicated  cases. — In  paralysis  of 
both  lower  extremities,  the  summit  of 
the  Hne  and  the  bone  immediately 
adjacent  above  this  is  to  be  removed  by 
the  trephine.  In  hemiplegia,  the  middle 
and  upper  parts.  In  paralysis  of  the 
arm,  with  facial  paralysis,  ajiply  the 
trephine  at  the  inferior  third  of  the  line. 
With  facial  par.ilysis  and  aphasia,  the 
bone  should  be  removed  Avell  in  front  of 
and  below  the  inferior  extremity  of  the 
line.  In  pai-aly.sis  of  the  arm,  with 
aphasia,  remove  bone  below  and  in  fiont 
of  the  line.  In  hemiplegia  or  hemi- 
spasm following  injury  to  the  temporo- 
parietal regicn,  however  slight  the  injury, 
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the  surgeon  is  justified  in  exploring  the 
motor  area,  also  in  coma  from  intra- 
cranial hfemoi-rbage,  cerebral  localisation 
is  a  guide.  Lesions  of  base  of  brain, 
shown  by  implication  of  cranial  nerves, 
neuro-retinitis  or  Cheyne-Stokes  respira- 
tion, are  positive  indications  not  to 
operate,  also  hemiplegia  with  mai'ked 
anaesthesia. 

Injuries  of  Dura  Mater  and  Brain 
vary  in  extent.  From  a  blow  causing 
an  undepressed  fracture,  or  even  un- 
accompanied by  fracture,  the  brain  is 
frequently  lacerated,  and  this  frequently 
occurs  on  the  opposite  side  to  that  struck, 
by  contre-coup  or  counter-stroke.  In 
depressed  fracture  the  spiculse  of  bone 
are  forcibly  driven  into  the  substance  of 
the  membranes  and  into  the  brain  sub- 
stance. Bullet  wounds  or  stabs  and 
punctures  through  thin  parts  of  the 
skull  may  also  wound  the  brain. 

Symptoms  vary  in  degree  and  extent, 
being  generally  less  severe  in  children. 
Together  with  the  usual  signs  of  com- 
pression, concussion,  or  irritation,  there 
are  convulsions,  contraction  of  the  pupil 
of  the  opposite  eye  (pin's  point  contrac- 
tion), spasmodic  rigidity,  hemiplegia  (on 
the  opposite  side  to  that  injured),  motor 
and  sensory  paralysis,  paralysis  of  cere- 
bral nerves,  saccharine  diabetes.  The 
short  sketch  of  cerebral  localisation  will 
serve  to  show  the  situation  of  the  lesion. 

Treatment. — Antiphlogistic.  All  sources 
of  irritation  must  be  removed,  and  aseptic 
dressings  applied,  the  patient  being  kept 
perfectly  quiet. 

Hernia  Cerebri,  or  Fungus  Cerebri,  is 
most  common  in  the  frontal  and  parietal 
regions ;  if  there  be  an  opening  in  the 
dura  mater  it  may  be  produced  quickly, 
if  not,  slowly.  In  the  former  case,  blood 
or  inflammatory  products  are  poured 
out  into  the  ventricles  or  subarachnoid 
space,  forcing  the  brain  out.  Cerebral 
symptoms  often  accompany  this  compli- 
cation (true  hernia  cerebri).  In  the 
latter,  inflammation  arises,  plastic  mat- 
ter is  effused  from  the  vessels,  accompan- 
ied by  proliferation  of  the  connective- 
tissue  elements  of  the  bi-ain,  forming  a 
granulation  tissue,  and  thus  its  bulk  being 
increased,  the  cerebral  substance  finds 
its  way  in  the  direction  of  least  resist- 
ance, as  where  there  is  loss  of  bone 
(false  hernia  cerebri).  Cerebi'al  hernia 
occurring  at  the  time  of,  or  soon  after, 
the  injury,  retains  the  white  appearance 


of  brain  matter ;  but  when  formed  at  a 
latter  period  is  greyish  red. 

Symptoms.  —  Hernia  cerebri  rarely 
occurs  before  second  day,  but  maybe  much 
later.  The  fungus  varies  in  size  and 
shape,  according  to  the  aperture  in  the 
dura  mater,  but  resembles  a  mushroom, 
as  it  gradually  enlarges  in  bulk,  over- 
lapping the  edges  of  the  opening;  its 
surface  is  rough,  and  it  breaks  down  and 
sloughs,  being  replaced  by  fresh  pro- 
trusions. It  may  shrink  or  slough  off, 
cicatrisation  ensuing,  but  death  is  a  more 
common  termination.  It  does  not  possess 
much  sensibility,  but  is  very  vascular, 
readily  bleeding,  elastic  and  compressible, 
and  moves  synchronously  with  the  pulsa- 
tions of  the  brain. 

Treatment. — In  the  second  case,  1  in 
1,000  perchloride  of  mercury  solution 
as  a  wash,  and  the  part  covered  with 
sublimated  wood  wool,  or  apply  astring- 
ents, as  tannin,  sulphate  of  copper  or 
zinc,  and  pressure.  All  foreign  bodies 
must  be  removed.  In  the  true  cerebral 
hernia  any  interference  is  useless,  but  it 
has  been  proposed  to  aspirate  the  fluid 
from  the  ventricles. 

Intra-cranial  Hcemorrhage. — Causes. — 
It  may  accompany  a  fiacture  when  it  is 
produced  by  either  a  fissure  tearing 
across  one  of  the  meningeal  arteries,  or 
the  opening  of  a  sinus  by  spiculse  of  bone, 
or  from  laceration  of  the  brain  and  its 
capillaries,  which  frequently  occurs  on 
the  opposite  side  to  the  part  struck 
(laceration  by  contre-coup),  and  is  most 
common  at  the  under  surface  of  the 
anterior  and  middle  lobes,  the  brain 
being  driven  against  the  great  irregular- 
ities of  the  bone  on  the  inner  surface  of 
the  base  of  the  skull.  It  may  also  arise 
in  consequence  of  wounds  of  the  vessels 
from  foreign  bodies,  as  bullets.  Occa- 
sionally the  extravasation  results  from 
very  trifling  causes,  as  a  slight  blow  on 
the  head,  without  bruising  of  the  scalp 
or  fracture  of  the  skull,  particularly  if 
the  middle  meningeal  artery  be  the  seat 
of  the  haemorrhage.  Lastly,  it  may 
follow  concussion  from  ruptiu-e  of  small 
vessels  at  the  time  of  the  accident. 
Whilst  the  patient  is  in  a  state  of  collapse 
there  is  no  bleeding,  but  as  reaction 
appears,  and  returning  sensibility  with 
increased  cardiac  force,  oozing  takes 
place,  and  symptoms  of  compression  ensue 
at  a  greater  or  less  intei'val. 

Situations.  —  1 .    Between  the  dura 
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mater  and  the  bone,  from  (a)  small 
vessels  passing  between  these  places ;  (b) 
the  middle  meningeal  artery  (most  com- 
mon) ;  (c)  from  a  sinns.  2.  Within  the 
arachnoid  cavity.  3.  Upon  the  surface  of 
the  brain.  4.  In  the  brain  substance, 
or  -within  the  venti-icles. 

Results. — Compression  of  the  brain, 
which  frequently  causes  death.  The  ex- 
travasated  blood  usually  coagulates,  form- 
ing an  irregular,  dark- coloured  mass; 
this  may  be  entirely  absorbed,  or  the 
serum  and  colouring  matter  only,  leaving 
a  bufF-coloured  clot  of  fibrin,  which  may 
become  organised,  or  a  cavity  may  form 
in  the  centre  of  the  clot  containing  fluid 
and  changed  blood. 

Symptoms:  present  two  distinct  types. — 
1.  There  is  a  period  of  concussion,  follow- 
ed by  a  return  of  consciousness,  and  then 
sjrmptoms  of  compression  ainse  with 
general  paralysis,  or  hemiplegia  of  the 
opposite  side  to  that  injiired  (meningeal 
haemorrhage).  With  the  onset  of  the 
compression  symptoms  the  pulse  falls  in 
frequency  (60  to  40  per  minute),  the 
pupil  is  sluggish,  and  headache  is  com- 
plained of.  2.  There  is  no  return  of 
consciousness,  but  the  state  of  concussion 
passes  into  that  of  compression,  partial 
paralysis,  rigidity,  convulsions,  squinting, 
pupils  unequally  dilated  (cei'ebral  haemor- 
rhage). 

Diagnosis.  —  From  compression  pro- 
duced by  a  depressed  fracture,  haemor- 
rhage is  known  by,  in  the  former  case, 
the  symptoms  being  immediate  and  con- 
tinuing from  the  time  of  injury,  and  by 
detecting  the  injured  bone.  From  inflam- 
matory efiusion,  by  this  being  preceded 
by  cerebritis  or  meningitis.  From  apo- 
plexy, by  the  history  of  the  case.  From 
drunkenness,  by  the  absence  of  local 
symptoms,  smell  of  the  breath,  the  pupils 
being  contracted  but  dilating  fully  and 
slowly  on  attempting  to  rouse  the  person, 
and  by  the  face  in  drunkenness  being 
flushed  and  swollen,  bub  as  a  rule,  pale 
in  head  injuries.  The  temperature  is 
considerablybelow  normal  in  drunkenness, 
but  this  is  frequently  the  case  in  head 
injuries.  Opium  poisoning  is  recognised 
by  the  smell  of  the  breath  and  the  state 
of  the  pupil,  together  with  the  history  of 
the  case. 

Treatment. — In  cerebral  hreraorrhage 
the  head  is  to  be  shaved,  icebag  applied, 
or  Leiter's  coil,  and  free  bleedinc  and 
active  purging,  with  rest  and  quiet,  and 


a  light  diet.  Subcutaneous  injection  of 
ergotin  is  useful.  The  most  valuable 
drug  is  mercury,  M-hich  should  be  freely 
and  early  used  in  the  form  of  calomel, 
gr.  iij  every  six  hours.  When  the  case 
has  become  chronic,  iodide  of  potassium. 
In  meningeal  haemorrhage  apply  a  large 
trephine,  1|  inches  behind  and  half 
an  inch  above  the  external  angular 
process  of  the  frontal  bone  on  the  op- 
posite side  to  that  paralysed,  which  is 
usually  the  same  side  where  marks  of 
injury  are  situated ;  clear  out  the  clots, 
and  if  the  bleeding  still  continue,  seize  the 
vessel  and  dura  mater  with  spring  forceps, 
and  keep  it  compressed  for  twenty-four 
or  forty -eight  hours.  If  the  artery  be 
found  to  lie  in  a  bony  canal  it  may  be 
stufi'ed  with  wax  or  lint,  a  sharpened 
match,  or  plugged  with  a  red-hot  knitting 
needle.  If  the  bleeding  cannot  be  con- 
trolled, it  is  admissible  to  tie  the  carotid 
artery.  After  trephining  on  the  one 
side,  if  no  haemorrhage  is  seen,  Spence 
advises  trephining  on  the  opposite  side,  as 
bleeding  may  have  taken  place  here 
from  contre-coup. 

Effects  of  Injuries  on  the  Brain. — 
Concussion  arises  from  any  injury  which 
produces  a  jarring  or  commotion  of  the 
brain  substance,  resulting  in  injury  and 
loss  of  function  of  the  nervous  particles. 
Huguenin  considers  that  concussion  is 
due  to  reflex  paralysis  of  the  intracranial 
vessels,  the  result  of  a  powerful  peri- 
pheral irritation.  Duret  has  shown  that 
concussion  is  due  to  force  transmitted 
through  the  cerebro- spinal  fluid  to  more 
or  less  distant  parts  of  the  brain,  but 
chiefly  the  fourth  ventricle.    The  intra- 
arachnoidian  extravasation  and  effusion 
into  the  pia-mater  are  due  to  distension 
of  the  perivascular  sheaths  of  vessels, 
wheieby  the  arterioles  are  directly  com- 
pressed, and  the  capillaries  through  th(> 
medium  of  the  brain  substance ;  when 
the  pressure  is  removed,  from  the  vio- 
lence ceasing,  the  vessels  burst  from 
unopposed   tension  of  their  contents. 
From  contraction  of  the  arteries  the 
venous  tension  at  once  falls,  producing 
cerebral  anaemia,  and  thus  loss  of  con- 
sciousness.   The  spasmodic  arterial  con- 
traction  is  followed   by  inflammatory 
dilatation  from  the  irritation  caused  by 
the  numerous  hfemorrhagic  lesions. 

Symptoms  vary  with  the  degree  of  in- 
jury. Tliree  forms  are  recognised.  1. 
Slight  concussion.    In  these  cases  there 
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are  momentary  less  of  consciousness  and 
recollection,  pallor  of  the  countenance, 
return  to  consciousness,  swimming  in  the 
head,  and  nausea.  Depression  of  the  cir- 
culation, with  a  feeble  and  rapid  pulse. 
2.  Complete  insensibility.  When  more 
severe,  the  patient  is  quite  insensible,  the 
prostration  is  profound,  the  surface  of  the 
body  pale  and  cold,  limbs  flaccid,  circu- 
lation is  feeble  (the  pulse  being  soft, 
small,  fluttering,  and  intermittent) ;  re- 
spiration is  slow  and  shallow,  breath  is 
cold,  the  pupils  are  contracted,  but  some- 
times dilated,  or  one  may  be  contracted 
and  the  other  dilated.  The  sphincters 
are  relaxed,  urine  and  faeces  being  voided 
involuntarily ;  there  is  less  of  muscular 
power,  and  deglutition  is  impossible. 
This  state  may  last  from  a  few  minutes 
to  hours  or  days,  but  as  reaction  ensues 
he  becomes  warmer,  vomits  (often  a  fa- 
vourable sign,  as  it  shows  the  vagus  is 
recovering  its  function).  There  is  in- 
creased action  of  the  heai't  and  respiratory 
organs.  Pirrie  points  out  a  symptom 
in  the  stage  of  reaction,  which  he  con- 
siders pathognomonic  of  concussion — 
namely,  very  great  acceleration  of  the 
pulse  when  the  patient  rises  up  or  makes 
exertion  of  any  kind.  Sometimes,  when 
the  pulse  is  not  more  than  70  to  80  in 
the  recumbent  position,  it  is  so  greatly 
accelerated  by  the  patient's  rising  as  to 
reach  from  120  to  130  in  a  minute.  3. 
Complete  insensibility,  with  an  imper- 
ceptible pulse.  In  this  variety  the 
prostration  is  persistent,  the  patient 
never  passing  out  of  a  state  of  collapse, 
and  dying  in  this  condition. 

Terminations. — 1.  Complete  recovery. 
2.  Intracranial  haemorrhage.  3.  Excit- 
abihty  of  the  brain  may  be  left.  4. 
Loss  of  some  of  the  faculties,  as  amnesia, 
aphasia,  agraphia,  deafness,  etc.  5.  In- 
flammation of  the  brain.  6.  Compression. 
7.  Insanity,  or  epilepsy. 

Compression  may  arise:  1.  From  de- 
pressed bone;  2.  Foreign  bodies;  3. 
Extravasation  of  blood  ;  4.  Formation  of 
pus  within  the  skull ;  5.  Tumours. 

Symptoms. — 1.  Alteration  of  sensibility 
and  motion.  The  patient  lies  in  a  state 
of  coma  or  complete  insensibility,  quite 
unconscious  of  what  is  passing  round 
him,  nor  being  aroused  when  spoken  to. 
There  is  inability  to  swallow ;  counten- 
ance is  pale  and  expressionless;  eyes 
are  insensible  to  the  light,  one  or  both 
pupils  being  widely  dilated,  the  eyelids 


are  closed ;  temporary  loss  of  power  in 
the  voluntary  muscles.  Hemiplegia  often 
occurs  on  the  side  opposite  the  seat  of 
injuiy,  and  the  mouth  is  drawn  over  to 
the  sound  side.  Sphincter  ani  is  para- 
lysed, so  that  the  faeces  are  passed  invo- 
luntarily, or  the  bowels  may  be  confined 
from  torpor  of  the  muscular  coat  of  the 
intestines.  Retention  or  incontinence  of 
urine,  according  to  whether  the  sphincter 
is  paralysed  or  not.  2.  Alteration  of 
respiration.  The  breathing  is  slow  and 
laboured  (ten,  eight,  or  six  respirations 
per  minute),  stertorous,  owing  to  para- 
lysis of  the  soft  palate,  and  in  bad  cases 
the  air  puffs  out  the  cheeks  and  lips  and 
raises  the  latter  in  expiration  with  a 
peculiar  whiffing  or  blowing  sound.  Thi.s 
is  an  ominous  symptom.  3.  Alteration 
of  the  circulation  and  temperature.  Pulse 
is  slow  and  full  (70,  40,  30,  or  20  per 
minute).  The  temperature  is  main- 
tained, or  falls  only  slightly,  unlike 
concussion. 

Consequences. — Inflammation  of  the 
brain  and  its  membranes.  Occasionally 
a  person  may  remain  in  a  state  of  com- 
pression for  months,  and  yet  recover  on 
removal  of  the  cause ;  but,  as  a  rule,  death 
ensues  if  speedy  relief  be  not  given. 

Irritation  (Erichsen). — The  patient 
lies  on  his  side  and  all  the  joints  are 
flexed ;  he  constantly  tosses  himself  about 
on  the  bed.  The  eyelids  are  firmly  closed, 
and  the  surface  cold  and  pale,  there  being 
no  heat  of  the  head.  Pulse  is  small  and 
slow,  and  the  sphincters  unaffected.  The 
patient  is  unconscious,  or  rather  semi- 
conscious, like  a  person  partially  intoxi- 
cated ;  if  roused,  he  shows  irritability  of 
temper  and  obtuseness  of  intellect,  grind- 
ing his  teeth,  frowning,  turning  away, 
and  swearing.  Respiration  is  easy,  with- 
out stertor.  Pupils  are  contracted,  and 
marked  delirium  may  be  present.  In  a 
case  where  these  symptoms  were,  after 
an  interval  of  .seven  days  from  the  injury, 
well  marked,  the  patient  had  received  a 
blow  on  the  head  from  a  slight  fall, 
post  moi'tem  the  anterior  lobes  were 
severely  lacerated,  and  on  the  left  side 
a  large  abscess  cavity  was  found.  Irri- 
tation usually  accompanies  laceration 
and  contusion  of  the  brain  substance, 
and,  together  with  the  above  symptoms, 
hemiplegia,  paralysis,  tremors,  convul- 
sions, rigidity  and  spasmodic  movements 
of  the  face  and  lip  may  be  present. 
Irritative   cortical   motor  lesions  may 
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cause  epileptiform  convulsions,  beginning 
with  a  motor  aura,  either  general,  con- 
fined to  one  half  the  body,  or  to  a  single 
group  of  muscles.  If  the  lesion  be  in  the 
motor  zone,  paralysis  of  the  affected 
muscles  is  prone  to  occur.  The  patient  may 
begin  slowly  to  recover,  but  some  brain 


mischief  may  remain  pej-manently.  In 
other  cases  the  patient  dies  from  second- 
ary efi'usion,  or  inflammatory  softening 
invading  the  adjacent  cerebral  struc- 
tures. The  sjanptoms  may  alternately 
increase  and  diminish,  prognosticating  at 
one  time  death,  and  then  recovery. 


TABLE  OF  PRINCIPAL  SYMPTOMS  IN  (Pireie) 


Concussion. 


L  Mental  operations  entirely 
suspended. 


2.  Functions  of  organs  of  sense 

suspended. 

3.  Sensation  and  co-ordination 

of  movements  suspended 
movements  automatic. 

4.  Pupils  natural  but  sensible  to 

light. 

5.  Eespiration    silent,  feeble, 

shallov?,  often  slight  sigh- 
ing. 

6.  Pulse  weak,  small,  frequent, 

fluttering. 

7.  No   power   of  swallowing, 

vomiting  in  favourable 
cases.  I 

8.  Sphincters  relaxed. 

9.  Surface  of  the  body  cold  and 

blanched,  frequent  shiver- 
ing. 

10.  Patient  cannot  be  roused. 


Compression. 


Mental   operations  entirely 
suspended. 


Functions  of  organs  sus' 
pended. 

Sensation  and  motion  entirely 
suspended.  No  move 
ments  at  all. 

Pupils  dilated  but  insensible 
to  light. 

Respirations  slow,  full,  la- 
boured, stertorous.  PufE- 
ing  of  cheeks  and  tremu- 
lation  of  lips. 

Pulse  slow,  full,  and  laboured. 


No  .  power    of  swallowing, 
sometimes  vomiting. 
'       Bowels  constipated. 

Sphincters  relaxed. 

Surface  cold,  livid,  and 
swollen.  Clammy  sweats. 

Sometimes  recovery  to  a  slight 
extent  soon  after  the  in- 
jiry. 


Ckrebhal  Irritation. 


Mental  operations  not  sus- 
pended, but  quiescent 
when  not  interfered  with. 
Temper  irritable  when 
interfered  with. 

Organs  of  sense  not  sus- 
pended. 

Sensation  not  lost.  Flexors 
firmlycontracted.  Patient 
lies  on  the  side. 

Eyelids  shut  and  compressed. 
Pupils  generally  con- 
tracted. 

Respiration  riot  affected. 


Pulse     moderately  feeble. 
Natural  in  frequency. 

Swallowing,  etc.,  unafiPected. 


Sphincters  unaffected. 

Surface  of  the  body  rather 
cold. 

Can  be  roused,  but  evinces 
great  irritability. 


Encephalitis  and  Meningitis. — Catcses. 
— Wounds  or  erysipelas  of  the  scalp. 
Contusion  of  bone.  Contusion  of  brain 
substance.  Concussion.  Fracture.  Intra- 
cranial haemorrhage.  Caries  of  the  tem- 
poral bone.  Inflammation  of  the  middle 
ear.  Pachymeningitis  is  the  term  ap- 
plied to  inflammation  of  the  dui-a  mater, 
lepto-meningitis  to  inflammation  of  the 
pia  mater. 

Pathology. — The  arachnoid  isthickened 
and  opalescent.  The  hemispheres  are 
covered  with  lymph.  The  arachnoid  is 
reddened  and  its  cavity  tilled  with 
yellowish  or  greenish  fibrinous  or  puri- 
form  exudation ;  the  pia  mater  is  also 
congested  and  covered  with  the  same 
exudation.  It  is  unusual  for  the  inflam- 
mation to  spread  over  the  dura  mater 
much  beyond  the  area  of  the  original 


injury;  but  if  any  part  of  the  arachnoid 
be  affected,  the  inflammatory  process  ex- 
tends all  over  this  membrane.  The 
ceiebi^al  substance  on  section  presents 
a  rosy  appeai-ance,  and  the  ventricles  are 
filled  with  inflammatory  products.  In 
some  cases  the  inflammation  is  limited  to 
the  brain  and  pia  mater,  in  others  all 
the  coverings  are  affected,  starting  from 
the  dura  mater  and  proceeding  inwards. 
If  inflammation  start  in  the  brain, 
there  is  generally  no  effusion  in  the 
arachnoid,  but  when  dependent  on 
disaase  of  the  bone  it  is  the  rule  to  find 
effusion  in  this  situation. 

Symptoitis. — Acute  cerebritis.  If  de- 
pendent on  concussion  it  arises  at  an 
early  period  (within  48  hours),  -when 
produced  by  contusion  of  the  brain  sub- 
stance from  the  fourth  to  the  fifth  day, 
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if  an  injury  to  the  bone  it  appears  in  a 
few  days  to  -weeks.  1.  Stage  of  excite- 
ment. Pain,  headache,  scalp  is  hot, 
pupils  conli'acted,  eyes  wild  and  glisten- 
ing, conjunctiva  injected,  intolerance  of 
light  and  sound,  sleeplessness,  great  rest- 
lessness, the  face  is  flushed,  carotids  and 
temporals  throb  violently,  pulse  quick 
and  hard,  tongue  furred,  skin  hot,  bowels 
confined,  urine  scanty,  food  is  vomited, 
delirium  often  of  a  furious  charactei' 
soon  supervenes.  Other  and  important 
symptoms  sometimes  present  are  en- 
gorged optic  papilla,  atrophy  of  the  optic 
nerve.  The  temperature  is  elevated,  par- 
ticularly if  taken  in  the  rectum,  which  is 
most  trustworthy;  but  meningitis  may 
run  its  course  with  very  low  tempera- 
tures. The  pulse  at  the  beginning  of 
meningitis,  as  observed  by  Richardson, 
may  be  pecuharly  arythmic;  for  instance, 
80  beats  may  be  counted  in  a  minute, 
followed  two  or  three  minutes  later  by 
120,  and  then  returning  to  the  ordinary 
rate.  2.  Stage  of  Collapse.  Twitching 
of  muscles,  convulsions,  pulse  becoming 
feeble  and  slow,  rigors  pointing  to  sup- 
puration, squinting  and  dilatation  of  the 
pupil,  impairment  of  vision,  muttering 
delirium,  paralysis,  stertorous  breathing, 
and  coma. 

Terminations.  —  Under  appropriate 
treatment  resolution  may  occur,  but  very 
often  symptoms  of  compression  set  in, 
from  the  formation  of  inflammatory 
products  within  the  cranium  pressing  on 
the  brain  substance.  An  insidious  and 
chronic  form  is  met  with  occurring  after 
concussion,  contusion,  fracture,  and  other 
lesions;  it  is  apt  to  be  overlooked;  its 
onset  may  take  place  from  a  few  days  to 
months  after  the  injury.  The  patient 
may  appear  to  have  completely  recovered 
after  the  accident;  though,  as  a  rule, 
some  symptom,  as  headache  or  irrita- 
bility, remains.  The  course  of  events  is 
that  the  patient,  having  sustained  some 
such  accident  as  before  mentioned, 
imagines  himself  to  be  quite  well,  and 
perhaps  returns  to  his  business.  Soon 
irritability  of  temper,  headache,  capricious 
appetite,  confined  bowels,  restless  nights, 
frequent  pulse,  dizziness,  etc.,  exhibit 
themselves.  All  this  time  mischief  is 
progressing  in  the  brain  of  an  inflam- 
matory character,  and  leading  to  the 
formation  of  pus  in  the  brain  substance 
or  membranes,  or  a  sudden  delirium 
supervenes,  followed  by  coma  and  death. 


Intracranial  Suppuration — 1.  Suhcra. 
nial.  The  pus  being  lodged  between  the 
skull  and  the  dura  mater.  It  always 
occurs  at  the  part  struck,  and  is  circum- 
scribed, but  may  attain  a  large  size. 
Any  injury  sufiiciently  severe  to  separate 
the  dura  mater  from  the  bone,  produce 
caries  or  necrosis  of  a  portion  of  bone,  or 
result  in  depressed  fracture,  may  lead  to 
it.  The  symptoms  present  themselves 
from  a  week  to  a  fortnight  after  the 
lesion.  2.  Intrameningeal  in  the  cavity 
of  the  arachnoid  or  in  the  pia  mater. 
This  form  may  either  appear  on  the  side 
struck,  or  on  the  opposite  aspect  from 
"  contre-coup,"and  is  always  diffused,  par- 
ticularly affecting  the  superior,  anterior, 
and  lateral  portions  of  the  brain.  The 
symptoms  commonly  develope  from 
the  eighth  to  the  twenty-first  day. 
3.  Intracerebral  is  usually  collected  into 
a  circumscribed  abscess,  located  either 
at  the  part  struck,  or  more  commonly 
at  the  opposite  side,  from  contre-coup, 
or  lodgment  of  a  foreign  body.  The 
quantity  is  as  a  rule  small.  The  cerebral 
tissue  around  is  softened  and  disinteg- 
rated, or  changed  into  a  diffluent,  pulpy 
mass.  The  symptoms  generally  arise 
about  the  twenty-fifth  day,  rarely  before 
the  fourteenth. 

Symptoms. — Of  the  first  variety,  are 
those  of  Potts'  swelling.  During  an 
attack  of  cerebritis,  rigors  set  in,  and 
gradually  increasing  coma.  A  puffy  or 
baggy  swelling  forms,  which  increases, 
becomes  hotter,  doughy,  and  fluctuates  ; 
should  there  be  a  wound,  it  ceases  to 
discharge,  and  the  pericranium  separates 
from  the  bone,  which  appears  dry,  and 
is  of  a  yellowish  brown  colour.  There 
may  be  hemiplegia. — Of  cerebral  abscess^ 
Mental  hebetude,  slow  pulse,  headache, 
paralysis,  rigors,  subnormal  tempei  ature,.' 
constipation,  followed  by  compression. — 
Of  chronic  cerebral  abscess.  The  symp- 
toms of  inflammation  disappear  for  a 
longer  or  shorter  time,  usually  from  one 
to  two  months,  but  it  may  be  for  only  a 
few  days.  I  have  seen  one  case  in  which 
the  period  of  latency  was  eighteen 
months,  and  it  has  been  upwards  of 
three  years.  Local  symptoms  may  be 
present,  as  aphasia,  paresis,  hemiplegia, 
and  even  convulsions.  Occasionally  head- 
ache, and  attacks  of  nausea,  vertigo,  and 
slight  feverishness  or  stupidity,  disinclin- 
ation for  exertion,  failure  of  mental 
powers.    Sleeplessness,  optical  delusions, 
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and  attacks  of  fright  are  sometimes 
present.  In  other  cases,  the  patient  is 
feverish,  and  has  severe  headache,  and 
there  may  be  violent  delirium,  followed 
by  a  comatose  condition.  In  later  stages, 
irritation,  restlessness,  illusions,  violent 
delirium,  with  elevation  of  teniperature; 
subsequently  sleepiness,  headache,  slow 
pulse,  dilated  pupils,  retinal  congestion, 
low  temperature,  vomiting,  coma,  hemi- 
plegia, and  death.  Griessinger  has  laid 
down  the  following  formula  in  discrimin- 
ating between  diffused  and  local  symptoms. 
The  first  may  be  present  in  all  diseases 
of  the  brain,  the  latter  point  to  a  definite 
seat  of  disease ;  the  diffuse  symptoms 
relate  rather  to  both  hemispheres,  the 
local  symptoms  more  to  one.  Abscesses 
generally  form  either  in  the  anterior  or 
middle  lobes  of  the  brain. 

Treatment.   Of  Concussion. — Keep  the 
patient  perfectly  quiet  in  bed,  and  do 
not  move  him  from  the  locality  of  the 
accident ;   brandy  or  ammonia  should 
be  injected  into  the  rectum,  or  ether 
subcutaneously,  hot-water  bottles  to  the 
feet  and  sides  of  the  body,  or  heated 
bricks  wrapped  in  flannels,  hot  blankets, 
sinapisms  to  the  epigastrium.   In  milder 
forms,  place  the  patient  in  a  horizontal 
position,  raise  the  head  slightly,  remove 
or  loosen  tight  clothing,  wrap  patient  in 
blankets  and  apply  hot-water  bottles  to 
the  extremities  between  the  thighs,  or 
between  the  chest  and  arm.    When  the 
power  of  swallowing  returns,  give  warm 
tea   or   coffee.    The   second  stage,  or 
reaction,  requires   confinement  to  the 
bed  or  house  for  at  least  three  weeks ; 
to  prevent   eerebritis,  purging  and  a 
low  diet,  all  stimulants  being  strictly 
avoided.    If   there   be   any  headache 
or  any  premonitory  symptoms  of  in- 
flammation, strict  confinement  to  bed, 
perfect  quietude   of  mind   and  body, 
ice  to  the  head,  or  Leiter's  coil,  leeches 
behind  the  ears   or  general  bleeding, 
purgatives,  and  a   low  diet.  Should 
the  mental  faculties  remain  impaired, 
blistering,  cupping,  setons  through  the 
nape  of  the  neck,  and  mercurials  are 
useful. 

OJ  Cerebritis. — In  the  acute  form  keep 
the  patient  in  bed  in  a  darkened  room, 
shave  the  head,  and  apply  icebags  or 
Leiter's  coil.  General  bleeding,  repeated 
as  often  as  the  pulse  increases  in  force 
or  frequency,  followed  by  tr.  aconiti  in 
drop  doses  every  half  hour.  Fi-ee  purga- 


tion by  colocynth  and  calomel  or  croton 
oil,  enema  of  turpentine  3j  to  gruel  O  j. 
Morphia  by  hypodermic  injection  at 
nighttime  to  ease  the  pain,  or  bromide 
of  potassium  in  full  doses.  Small  doses 
of  calomel  with  opium  should  be  regu- 
larly administered.  Avoid  stimulants, 
and  feed  on  a  milk  diet.  Ice  and  cold 
acidulated  drinks  to  relieve  thirst.  In 
the  chronic  form  the  persevering  use 
of  calomel  gr.  ss  (om.  4  h.).  Counter- 
irritation  to  the  shaven  scalp  by  blister- 
ing fluid  or  croton  oil.  Seton  through 
the  nape  of  the  neck.  Complete  rest. 
Strong  liquid  diet.  The  treatment  must 
be  continued  for  some  time  after  all 
apparent  symptoms  have  disappeared. 

Of  Cerebral  Irritation. — Complete  res-t, 
mild  piirgation.  Cold  to  the  shaven 
scalp.   Bromide  and  iodide  of  potassium.. 

Of  Com2)ression. — Keep  the  bowels 
open  by  a  drop  or  two  of  croton  oil 
mixed  with  a  little  compound  jalap 
powder,  and  placed  on  the  tongue  with 
a  little  butter ;  or  a  turpentine  enema. 
Attend  to  the  bladder  and  draw  the 
water  off  with  a  catheter.  Perfect  rest 
and  ice  to  the  head  are  the  general 
measures  to  be  used.  Carefully  examine 
for  kidney  disease,  as  in  the  presence  of 
this,  prognosis  is  most  unfavourable. 

Locally. — The  cause  of  pressure  must 
be  moved.  If  the  compression  be  due 
to  depressed  bone,  elevate  it  or  remove 
it.  If  it  arise  after  concussion  and 
appears  to  be  due  to  haemorrhage, 
trephine  over  the  parietal  bone,  as  you 
are  likely  to  come  on  the  seat  of  hsemor- 
rhage.  If  the  bleeding  occur  twenty 
or  thirty  hours  after  the  accident,  bleed 
freely  from  the  arm  to  a  state  of  syncope, 
as  the  extravasation  probably  proceeds 
from  small  vessels  and  strips  the  dura 
mater  from  the  cranium.  A  subcu- 
taneous injection  of  ergotin  should  also 
be  given. 

Of  Laceration. — Apply  cold,  and  check 
cerebral  complications. 

For  Intracranial  Suppuration.  —  In 
Potts'  swelling  incise  the  tumour  and 
let  out  the  pus ;  if  the  bone  appear 
yellow  and  dry,  trephine  the  central 
part  and  evacuate  the  matter  under- 
neath. If  the  dura  mater  be  white, 
bulging,  and  do  not  pulsate,  aspirate, 
and  if  pus  be  present,  incise  it.  When 
the  abscess  is  deep-seated,  whether  in 
the  substance  of  the  brain  or  the 
ventricles,  the  surgeon  must  not  hesitate 
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in  making  a  free  incision  through  the 
superimposed  cerebral  tissues.  Though 
desperate,  this  holds  out  the  only  hope 
of  success. 

For  Pycemia. — The  usual  treatment 
must  be  pursued. 

Brain  Surgery.  Method  of  Operating 
on  the  Brain. — The  following  is  a  con- 
densed account  of  a  paper  read  by 
Victor  Horsley,  who  has  performed  such 
admirable  work  in  this  field. 

Preparation  of  the  Patient. — The  day 
before  the  operation  the  patient's  head 
is  shaved,  and  washed  with  soft  soap  and 
then  ether.  Next  the  position  of  the 
lesion  is  ascertained  by  measurement, 
and  marked  on  the  scalp,  the  head  is 
then  covered  with  lint  soaked  in  a  1  to 
20  solution  of  carbolic  acid,  oil  silk  and 
cotton  wool,  being  thus  thoroughly  car- 
bolised  for  at  least  twelve  hours  before 
the  operation.  Finally,  the  patient  has 
the  usual  purgative  administered  the 
evening  before,  followed  by  an  enema 
on  the  morning  of  the  operation. 

Ancesthetic  is  important,  and  consists 
in  the  administration  by  hypodermic 
injection,  of  a  quarter  of  a  grain  of 
morphia,  after  which  chloroform  is  ap- 
phed.  The  morphia  is  used  :  1.  Because 
less  chloroform  is  required ;  2.  Because 
it  causes  well-marked  contraction  of  the 
small  arterioles  of  the  brain,  and  thus 
prevents  haemorrhage. 

Treatment  of  the  Wound. — Carbolic 
spray,  1  in  20  carbohc  lotion,  and  for 
the  first  few  days  at  least  dressings  of 
carbolic  gauze. 

Line  of  Incision. — A  semilunar  flap  is 
to  be  raised  and  thrown  back.  1.  The 
incision  must  be  carried  vertically  to  the 
bone,  and  all  parts  superficial  to  the 
periosteum  raised  with  the  flaps.  2.  The 
curve  must  be  a  shallow  one,  to  avoid 
cutting  collateral  vessels.  3.  It  must 
be  so  drawn  as  not  to  divide  the  main 
arterial  trunks  supplying  that  portion  of 
the  scalp.  4.  The  periosteum  should  be 
reflected  by  a  crucial  incision  from  an 
area  corresponding  to  the  first  trephine 
hole,  and  subsequently  as  more  bone  is 
cut  away. 

Removal  of  the  Bone. — A  couple  of 
trephine  holes  are  made  with  a  trephine 
two  inches  in  diameter,  at  the  opposite 
extremities  of  the  area  to  be  removed, 
then  half  cut  through  the  sides  of  such 
area  with  a  Hey's  saw,  and  finally  com- 
plete the  division  with  powerful  bone 


forceps.  Where  it  is  possible  to  preserve 
the  dura  mater  intact,  the  portions  of 
bone  removed  should  be  preserved  in 
warm  antiseptic  sponges,  and  at  the  end 
of  the  operation  should  be  placed  between 
the  skin  and  dura  mater,  having  pre- 
viously been  divided  into  small  frag- 
ments after  the  manner  indicated  by  Dr. 
Macewen. 

Treatment  of  the  Dura  Mater. — The 
dura  mater  should  be  incised  round  four- 
fifths  of  the  circumference  of  the  area 
exposed  at  one-eighth  inch  distance  from 
the  edge  of  the  bone,  so  as  to  render  it 
possible  to  stitch  the  edges  together 
afterwards.  The  dura  mater  is  best 
opened  first  by  incision  with  the  scalpel 
and  then  by  blunt- pointed  curved 
scissors,  great  care  being  taken  not  to 
wound  the  meninges  beneath.  ThQ 
main  branches  of  the  middle  meningeal 
artery  are  best  secured  by  a  ligature, 
passed  through  the  dura  mater  just 
outside  its  cut  edge,  and  knotted  before 
the  vessel  is  divided. 

Treatment  of  the  Brain. — 1.  Notice  if 
the  brain  bulge  into  the  trephine  hole 
or  not.  If  bulging  be  present,  intra- 
cranial tension  exists,  which,  other  things 
being  equal,  will  indicate  the  presence 
of  a  tumour.  2.  Notice  the  colour  of 
the  brain  ;  a  slight  yellowish  tinge  and 
possibly  lividity  will  indicate  the  exis- 
tence of  a  tumour  beneatji  the  cortex  in 
the  corona  radiata.  3.  The  condition  of 
the  vessels  and  perivascular  lymphatics 
must  be  investigated,  .and  particular 
note  taken  of  any  yellowish  white  patches 
on  the  walls  of  the  latter,  indicating  old 
mischief.  4.  Alterations  in  the  density 
of  the  brain. 

With  regard  to  Haemorrhage,  Horsley 
points  out  :  1.  That  in  the  brain,  as  in 
the  kidney,  the  vessels  are  directed  per- 
pendicvilarly  to  the  surface.  Every  one 
who  has  had  experience  of  operating  on 
the  kidjaey  'knows  that  a  free  incision  of 
the  knife  into  the  organ  is  followed  by 
profuse  land,  to  some,  alarming  haemor- 
rhage, but  that  this  bleeding  will  per 
manently  eease  if  the  wound  be  plugged 
for  a  few  mdnutes  by  a  sponge.  With 
this  fact  in  view,  the  brain  should  be 
treated  in  exactly  the  same  way,  at  the 
same  time  obtaining  a  cleanly  cut  surface, 
most  favourable  to  rapid  union  ;  2.  The 
injection  of  morphine  will  diminish 
bleeding ;  3.  Considering  the  terminal 
character  of  the  cerebral  arteries,  where 
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possible  every  main  vessel  ahoulcl  be  left 
intact,  and  as  they  run  in  the  pia  mater 
they  can  be  raised  from  the  brain  and 
ont  of  the  sulci,  so  as  to  allow  the  sub- 
jacent brain  to  be  removed  while  at  the 
same  time  the  vessel  wall  is  but  little 
damaged. 

Incision  of  Brain. — The  cuts  in  the 
coi'tex  must  be  made  exactly  vertical  to 
the  surface,  and  directed  into  the  corona 
radiata,  in  such  a  manner  as  to  avoid 
damage  of  the  fibres  coming  from  that 
poition  of  the  cortex  and  surrounding 
the  seat  of  the  operation.  Care  must 
be  taken  to  leave,  if  possible,  portions  of 
each  centre,  so  that  the  representation  of 
movements  of  any  particular  joint  may 
never  be  totally  destroyed,  or  permanent 
paralysis  will  result  on  the  opposite  .side 
to  the  centre. 

Result  of  Removal. — When  a  portion 
of  brain  is  removed,  the  floor  of  the  pit, 
that  is  the  corona  radiata,  bulges  almost 
to  a  level  with  the  surrounding  cortex. 
In  addition,  the  cut  edges  become  slightly 
everted,  and  if  less  brain  than  bone  be 
removed  there  is  a  tendency  to  hernia 
cerebri.  The  large  semilunar  flap,  how- 
ever, ofiers  plenty  of  resistance  to  the 
upward  pushing  brain. 

Closure  of  the  Wound. — All  oozing,  etc., 
having  been  made  to  cease  by  gentle 
pressure  with  a  soft  sponge,  the  flap  is 


laid  down  and  secured  with  medium  silk 
sutures  at  a  distance  of  one  centimetre, 
and  between  these  horse-hairs. 

Drainage. — A  drainage  tube  is  put  in 
the  most  dependent  part  of  the  wound, 
and  allowed  to  remain  for  four  and  twenty 
hows,  but  no  longer,  or  the  success  of 
the  operation  will  be  jeopardised.  On 
the  drainage  tube  being  removed,  firm 
but  gentle  pressure  is  made  over  the 
centre  of  the  flap,  the  wound  being  care- 
fully dressed.  On  the  third  day,  if  exu- 
dation have  accumulated  in  the  cavity, 
and  the  patient  complain  of  pain  and 
throbbing  in  the  wound,  which  when 
exposed  is  found  distended  in  the 
centre,  whilst  the  periphery  is  united, 
the  track  of  the  drainage  tube  must  be 
opened  with  a  probe.  It  is  to  be  remem- 
bered that  tension  is  of  value  in  reducing 
the  hernial  protrusion,  compelling  the 
lymphatics  of  the  brain  meninges  to 
absorb  the  fluid,  so  admitting  of  rapid 
union  of  the  whole  skin  wound,  and 
finally  acting  as  a  scafibld  for  the  build- 
ing up  of  a  normal  connective  tissue  in 
the  parts.  At  the  end  of  a  week  the 
wound  may  be  lightly  covered  with  a 
little  powdered  boracic  acid,  cotton  wool, 
and  collodion.  It  will  always  be  found 
that  the  scalp  tends  to  fall  in  a  little  at 
the  seat  of  operation. 


CHAPTER  XXV. 

PLASTIC  SUEGERY  OF  THE  FACE. 


Plastic  operations  are  performed  to 
remedy  disfigurement  and  to  restore  the 
use  of  a  part.  These  operations  depend 
on  two  principles  :  1 .  The  mobility  of 
the  skin  and  subjacent  tissues,  permitting 
their  transference  from  one  place  to 
another;  2.  The  ability  of  the  skin  to 
unite  in  a  new  position,  and  become 
incorporated  with  the  surrounding  in- 
tegument. The  means  adopted  are 
classed  by  Denuc6  in  the  six  following 
groups  :  (a)  Traction  ;  (6)  Relaxation, 
by  faciHtating  traction  and  diminishing 
the  size  of  the  gap ;  (c)  Subcutaneous 
detachment,  or  freeing  the  integument 
and  cellular  tissue  from  the  subjacent 
parts,  by  the  use  of  the  knife  ;  (d)  Ex- 
cision of  triangular  portions  of  tissue 


from  the  circumference  of  the  defect, 
facilitating  the  gliding  of  its  margins 
towards  each  other  or  altering  its  shape  ; 
(e)  Incisions  of  two  kinds;  lateral  or 
liberating,  parallel  to,  or  at  a  distance 
from  the  defect,  or  at  right  angles  to  its 
margin;  the  direct,  usually  straight  but 
occasionally  curved  V-  or  W-^^li-'^ped  > 
(/)  Transposition  or  transplantation  of 
a  flap  to  fit  the  defect.  The.se  six  cate- 
gories may  be  broadly  divided  into  two 
classes:  1.  Gliding;  2.  Transplantation. 
The  surgeon  must  always  try  for 
primary  union,  and  the  patient  be  cure- 
fully  prepared  beforehand,  any  constitu- 
tional dyscrasia  being  carefully  i-emoved, 
especially  syphilis.  The  tissues  con- 
cerned must  be  in  a  healthy  state.  The 
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operation,  if  complicated,  should  be 
divided  into  several  sittings,  and  all 
tissues  operated  on  not  absolutely  neces- 
sary to  be  removed  must  be  carefully 
saved.  The  operative  steps  are :  1 . 
Refreshing  the  edges  of  the  gap  with  the 
knife  or  scissors,  care  being  taken  to 
thoi'ovighly  remove  all  skin  covering  the 
margins  or  surface  ;  2.  Cutting  the  flap ; 
this  must  be  adapted  to  the  size  of  the 
gap,  but  be  from  a  quarter  to  one-third 
larger  than  the  latter  to  allow  of 
shrinking  from  the  natural  elasticity  of 
the  skin ;  3.  Accurate  adjustment  of  the 
contiguous  surfaces  and  margins  of  the 
flap  and  gap,  by  fine  sutures,  either  in- 
terrupted, twisted,  or  quilled;  4.  If 
necessary,  in  addition  use  deep  sutures 
to  relax  tension ;  5.  All  blood  clot  or 
foreign  substances  must  be  carefully 
excluded ;  6.  If  primary  union  do  not 
occur,  skin  grafting  should  be  employed ; 
7.  The  part  should  be  immediately 
covered  with  oil  silk,  and  outside  this 
iodoform  cotton  wool,  collodion  or  styptic 
colloid  is  used  to  fix  dressings  in  place, 
and  not  plaster. 

Rhinoplasty  is  the  restoration  of  the 
nose  when  lost  from  injury  or  disease,  or 
unsightly  from  congenital  deformity. 
When  this  operation  is  performed  for 
deformity  resulting  from  specific  disease, 
an  interval  of  six  months  must  have 
elapsed  since  the  disappearance  of  the 
last  symptoms  of  the  affection. 

1.  Superficial  defect  not  involving  the 
bones  or  septum.  If  the  gap  be  small 
and  do  not  involve  the  free  border  of 
the  ala,  square  lateral  flaps  are  made  by 
horizontal  incisions  above,  below,  and 
each  side  of  the  deficient  part,  and 
drawn  together  after  being  dissected 
from  the  subjacent  tissue.  If  one  ala 
be  deficient,  suitable  oblique  or  vertical 
flaps  are  taken  from  the  cheek  and 
applied  to  the  gap  previously  pared,  and 
fixed  here  by  fine  sutures.  In  some 
cases  the  flap  may  be  obtained  from  the 
opposite  side  of  the  nose.  To  restore 
the  columna,  a  flap  is  taken  from  the 
upper  lip,  which  is  cut  through  for  its 
whole  length  from  above  downwards  on 
each  side  of  the  middle  line,  so  as  to 
form  a  vertical  flap,  quarter  of  an  inch 
broad.  This  is  turned  directly  upwards 
without  twisting  the  pedicle,  the  mucous 
membrane  thus  forming  the  outer  suz-- 
f ace ;  it  is  then  stitched  to  the  prepared 
apex  by  fine  silver  sutures,  or  the  hare- 


lip pin  and  twisted  suture.  The  wound 
of  the  upper  hp  is  treated  as  a  harelip. 
The  mucous  membrane  soon  assumes  the 
appearance  of  normal  skin, 

2.  Entire  nose,  (a)  Indian  or  Frontal 
Operation. — (1st  Step.)    A  pattern  is 
made  of  the  flap  by  fitting  on  the  nose 
a  piece  of  moulding  wax  or  gutta  percha. 
The  flap  is  made  one-third  larger  than 
the  pattern.    The  pattern  being  applied 
to  the  forehead  immediately  above  the 
nose,  the  boundaries  of  the  flap  which 
exceeds  the  model  a  quarter  of  an  inch 
in  every  direction,  are  marked  out  with 
tincture  of   iodine.     The  flap  is  best 
taken  obliquely  from  the  right  side  of 
the  forehead,  and  the  incision  is  pro- 
longed lower  on  the  right  than  on  the 
left  side.     It  is  to  be  raised,  including 
all  the  tissues  down  to,  but  not  touching 
the  periosteum.    The  haemorrhage  from 
this  large   wound   is   now   arrested. — 
(2nd  Step.)    The  edges  of  the  defect 
are   pared,   the   knife    being  carried 
obliquely  from  without  inwards,  so  as  to 
form   a   sloping    wound. — (3rd  Step.) 
The   flap   attached  to   its   pedicle,  is 
brought  round  so  as  to  cover  the  gap, 
and  carefully  applied  to  the  edges  pre- 
viously prepared  for  its  reception,  and 
fixed  with   silk  sutures.    The  pedicle 
must  be  left  as  lax  as  possible  to  main- 
tain  the   vitality   of    the   flap.  The 
nostrils  are  filled  by  plugs  of  oiled  lint, 
and  the  lower  part  of  the  frontal  wound 
closed   by   harelip   pins    and  twisted 
sutures.    After  the  flap  has  united  and 
circulation   is   established    in   it,  the 
pedicle  is  divided  and  a  columna  formed 
from  the  upper  lip.    The  new  nose  must 
be   supported  from  beneath  for  some 
months,  by  small  gutta-percha  or  gum- 
elastic  tubes,  or  Langen  beck's  plugs. 

(6)  Italian  or  Tagliacozzian  Method 
is  now  rarely  adopted.  A  piece  of  skin 
of  suitable  size  is  marked  out  over  the 
left  biceps,  the  apex  being  directed  to- 
wards the  shovdder,  by  two  nearly 
parallel  incisions.  The  intermediate 
piece  of  skin  is  luised  from  the  subcu- 
taneous cellular  tissue,  but  left  adherent 
at  both  ends,  and  a  piece  of  oiled  silk 
passed  under  it  and  kept  there  until 
suppuration  is  established.  The  upper 
end  is  then  divided,  and  the  flap  dressed 
carefully  for  a  fortnight.  Its  edges,  and 
those  of  the  old  nose,  are  then  carefully 
freshened  and  fastened  together  by 
sutures,  the  arm  being  bound  fast  to  the 
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head.  At  the  end  of  another  fortnight 
the  lower  end  of  the  flap  is  cut  loose 
from  the  arm,  and  its  edges  trimmed  to 
the  proper  sliape. 

Cheiloplasty,  or  restoration  of  the  lip, 
is  usually  performed  to  replace  loss  of 
substance  after  removal  of  an  epithelio- 
ma of  the  the  lower  lip. 

(a)  Serre's  Method. — After  the  growth 
has  been  removed  by  the  V-shaped  incision, 
a  horizontal  cut  on  each  side  is  carried 
outwards  from  the  angle  of  the  mouth, 
including  the  whole  thickness  of  the 
cheek,  for  the  first  two-thirds,  but  divid- 
ing the  mucous  membrane  at  a  higher 
level  than  the  skin.  The  lower  lip  is 
then  dissected  away  from  the  jaw,  at  the 
inner  side  of  the  mouth,  until  the  edges 
of  the  V  can  be  brought  together  with- 
out tension.  The  gap  is  then  united  by 
sutures,  and  the  hp  formed  from  the 
lower  part  of  the  horizontal  cuts.  The 
mucous  membrane  and  skin  are  stitched 
together  along  the  edge  of  the  new  lip. 
A  piece  of  oUed  lint  must  be  kept  between 
the  inside  of  the  lip  and  gum  to  prevent 
union, 

(h)  Dieflfenbach's  Method  consists  in 
adding  at  the  end  of  each  horizontal  in- 
cision, a  vertical  one,  thus  marking  out 
two  square  flaps,  which  are  united  in  the 
middle  line,  the  gaps  left  in  the  cheeks 
being  allowed  to  granulate. 

(c)  Buchanan's  Method, — The  tumour 
is  removed  by  a  V  incision,  and  the  in- 
cision extended  downwards  and  outwards 
towards  the  chin  for  an  inch,  and  then 
curved  upwards  and  outwards  parallel 
to  the  lower  border  of  the  lip.  These 
flaps  are  dissected  up  and  united  at  the 
middle  Une.  The  mucous  membrane  and 
skin  are  stretched  together  along  the 
upper  edge,  and  the  gaps  left  below 
allowed  to  granulate.  Malgaigne  made 
square  lateral  flaps,  and  SediUot  square 
flaps  at  a  right  angle  with  the  line  of  the 
mouth.  The  foregoing  will  serve  as  ex- 
amples, for  each  case  of  cheiloplasty 
presents  great  variety  in  detail,  according 
to  the  gap  which  has  to  be  filled,  and  the 
sources  from  which  skin  can  be  secured, 
and  must  thus  be  treated  on  its  own 
merits. 

Contraction  of  the  Mouth  is  best 
treated  by  splitting  the  tissues  at  the 
side  of  the  contraction,  horizontally, 
dividing  the  lips  mid-way  between  the 
cutaneous  and  mucous  surfaces,  upwards 
and  downwards  for  a  short  distance,  with 


a  sharp  pointed  bistoury  introduced  flat- 
wise. The  inner  flap,  which  consists  of 
mucous  membrane,  is  divided  into  two 
longitudinally,  and  a  V -shaped  piece  is 
cut  from  the  skin  flap.  The  mucous 
membrane  is  stitched  by  fine  carbolised 
silk  sutures.  Mason  introduced  a  wire 
thread  at  a  suitable  distance  fi-om  the 
angle  of  the  mouth,  and  after  the  open- 
ing had  healed,  forming  a  fistula,  the 
parts  were  divided  between  this  and  the 
mouth. 

Harelip  consists  in  a  congenital  fissure 
of  the  lip,  due  to  arrest  of  development 
during  the  early  weeks  of  intra-uterine 
life,  prior  to  the  fourth  month.  The 
simplest  form  is  Single  Harelip,  consist- 
ing of  a  single  cleft  of  the  upper  hp  to 
one  side  of  the  middle  line,  at  the  junction 
of  the  foetal  intermaxillary  bones  and 
the  superior  maxilla,  and  between  the 
outer  incision  and  canine  teeth.  It  is 
most  common  on  the  left  side  and  in  the 
male  sex.  The  inner  side  of  the  fissure 
is  rounded,  and  the  outer  flat  and  obhque. 
It  generally  extends  from  the  nostril  to 
the  border  of  the  lip.  On  the  afiected 
side  the  nostril  is  expanded  and  the  nose 
flattened  at  the  side.  A  mesial  fissure  is 
extremely  rare. 

In  Double  Harelip  there  are  two 
fissures,  one  on  each  side ;  between  these 
the  intermaxillary  portion  projects, 
covered  by  an  intermediary  portion  of 
the  lip.  The  fissures  are  not  usually  of 
the  same  size  or  shape,  one  being  deeper 
than  the  other,  and  may  extend  into  the 
nostril.  The  central  part  varies  much 
in  size,  shape,  and  position  ;  it  contains 
the  incisor  teeth,  and  is  often  situated  at 
right  angles  with  the  jaw ;  it  may  be 
attached  altogether  to  the  nose.  Other 
congenital  malfoi-mations  often  accom- 
pany harelip,  the  most  common  of  which 
are  cleft  palate,  club-foot,  spina  bifida, 
and  scrotal  hernia. 

Treatment  consists  in  a  plastic  opera- 
tion, which  should  be  performed  from  six 
weeks  to  three  months  after  birth. 
Sayre  however  recommends  that  the 
operation  should  be  performed  at  the 
time  of  birth. 

0j)eration8  for  Single  Harelip. — In- 
struments required:  1.  Scalpel, bistoury, 
or  cataract  knife,  2.  Ai-tery  and  torsion 
forceps,  3.  Harelip  pins.  4.  Wire  nippers. 
5.  Prepai-ed  silk.  6.  Silver  sutures.  7. 
Strapping.  8.  Scissors.  9.  Collodion.  10. 
Hainsby 's  cii  eek  com  pressor,  11 .  Spon  ges. 
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12.  Large  towel  to  envelope  the  child. 

13.  Pressure  forceps.  14.  Chloroform. 
The  child  is  anaesthetised,  its  arms  secured 
to  the  side  by  a  towel,  and  its  head  fiimly 
held  by  an  assistant.  The  coronary 
arteries  must  be  controlled  by  an  assistant 
seizing  the  whole  thickness  of  the  lip 
between  the  finger  and  thumb,  or  a 
compression  forceps  may  be  applied. — 
(1st  Step.)  Detach  the  lip  freely  from  the 
gum  on  each  side  of  the  fissure,  and  the 
ala  nasi,  if  necessary,  from  the  hone. 
This  procedure  is  of  the  utmost  impor- 
tance.— (2nd  Step.)  The  operator  then 
seizes  the  extreme  angle  of  each  of  the 
sides  with  artery  forceps,  or  preferably 
a  ligatui'e  may  be  previously  passed 
through  the  angle  of  each  of  the  sides, 
and  the  two  ends  tied  so  as  to  form  a 
loop  six  inches  long,  enabling  the  surgeon, 
or  an  assistant,  to  make  traction  in  any 
direction.  The  upper  angle  is  then 
transfixed  with  a  sharp  narrow  straight 
bistoury  or  Beer's  cataract  knife,  and 
the  edges  pared  from  above  downwards, 
first  on  one  side  and  then  on  the  other. 
The  surfaces  should  be  made  straight,  or 
slightly  concave,  and  the  upper  angle 
must  be  well  cut  out.  The  great  fault 
with  beginners  is  that  too  little  is  re- 
moved. Any  bleeding  vessel  is  twisted. — 
(3rd  Step.)  Approximate  the  edges  and 
close  the  wound  with  two  or  more  silver 
sutures,  inserted  deeply,  close  to  the  mem- 
brane, one  at  the  nasal  angle  and  the 
other  near  the  free  edge.  A  silk  suture 
should  be  passed  through  the  mucous 
membrane,  inside  the  lip.  Collodion 
may  be  brushed  along  the  line  of  the 
wound  The  sutures  may  remain  for  six 
or  seven  days.  A  strip  of  plaster  is  car- 
ried from  cheek  to  cheek,  to  relieve  any 
tension  on  the  stitches,  or  Hainsby's 
spring  cheek  compressor  may  be  used  for 
the  same  purpose,  or  a  long  strong  pin 
passed  through  lip  half  an  inch  from  the 
wound.  Some  surgeons  prefer  harelip 
pins  and  a  twisted  sutures. 

Operation  hy  Double  Flap  (Clemot  or 
Malgaigne)  is  preferable,  as  no  depression 
is  left  at  the  free  border  of  the  lip.  The 
preliminary  steps  are  the  same  as  in  the 
preceding  operation ;  but  the  incisions 
used  in  paring  the  edges  stop  short  of 
the  margin  of  the  lip,  leaving  two  flaps 
attached  at  their  lower  ends  to  the  lip. 
These  are  then  turned  down  so  that 
their  raw  surfaces  face  each  other,  and  a 
suture  passed  through  their  free  ends. 


Tf,  when  the  parts  have  healed,  the  flaps 
be  found  to  be  redundant,  they  are 
easily  lessened  by  the  scissors. 

Operation  for  Incomplete  Harelip 
(Nelaton). — In  this  operation,  which  can 
only  be  performed  when  the  fissuie  does 
not  extend  to  the  nose,  the  flaps  are  left 
attached  at  the  upper  angle,  as  well  as 
the  free  edge  of  the  lipj  then  pulled 
down,  so  as  to  bring  the  raw  surfaces 
together,  and  make  a  diamond-shaped 
wound,  which  is  brought  together  by 
sutures. 

Operation  hy  Single  Flap. — A  flap  is 
made  on  one  side  only,  usually  the  shorter 
one,  and  left  attached  to  the  free  border 
of  the  lip.  The  other  side  is  then  fresh- 
ened by  removing  a  strip  of  skin  and 
mucous  membrane,  and  the  flap  fastened 
to  the  freshened  surface. 

Oiraldes  Operation  is  only  used  when 
the  fissure  extends  into  the  nostril.  The 
flap  on  the  short  side  is  left  attached 
below.  That  on  the  long  side  is  left 
attached  at  its  upper  end.  A  third  in- 
cision is  made  outwards  from  the  edge 
of  the  nostril,  at  the  upper  end  of  the 
incision  for  the  first  flap ;  this  is  to  render 
this  part  of  the  hp  more  movable.  The 
second  flap  is  turned  upwards  towards  the 
nostril,  the  first  brought  down  in  its  place, 
and  the  raw  surfaces  joined  by  sutures. 

Operations  for  Double  Hcvrelip. — 
Both  fissures,  as  a  general  rule,  should 
be  closed  at  one  sitting. 

Operation  for  Simple  Double  Harelip, 
where  there  is  no  bony  deformity,  consists 
in  making  flaps  as  in  the  operation  for 
single  harelip  with  double  flaps,  on  each 
side,  then  paring  the  intermediary  poi'- 
tion  so  that  it  forms  a  triangle  with  the 
apex  downwards.  The  flaps  are  brought 
together  below  the  central  portion.  The 
topmost  suture  passes  through  one  flap, 
through  the  base  of  the  triangle,  and  out 
through  the  other  flap;  the  second 
through  both  flaps  and  the  apex  of  the 
triangle,  and  the  third  unites  the  flaps  to 
form  the  prolabium  below  the  triangular 
part. 

Operation  for  Complicated  Harelip. — 
The  chief  point  to  be  considered  is  the 
manner  in  which  the  inteimaxillary 
part  shall  be  dealt  with.  This  should 
always  be  retained  if  possible.  When 
only  slightly  projecting  it  may  be  pressed 
back  by  slight  pressure  from  a  spring 
truss  worn  for  a  few  weeks.  If  large 
and  projecting,  it  should  be  seized  with 
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strong  forceps,  and  bent  or  broken  to  a 
proper  position,  a  proceeding  which  is 
aided  by  previous  division  with  a  strong 
knife.  The  bone  is  kept  in  place  by  a 
strip  of  adhesive  plaster,  and  soon  be- 
comes fixed.  The  best  instrument  to  use 
is  a  Butcher's  pliers,  the  bent  blade  of 
the  instrument  being  applied  on  the 
anterior  surface  near  the  further  nostril. 
When  connected  with  the  septum  nasi,  a 
triangular  piece  with  the  base  downwards 
may  be  cut  out  of  this,  and  the  projec- 
tion pressed  back.  There  is  usually  sharp 
h^mori'hage,  which  is  checked  by  pressure 
with  the  finger,  a  heated  probe,  or  a 
compress  and  bandage.    If  attached  to 


the  columna  of  the  nose,  Erichsen  advises 
the  following  operation  :  1.  The  triangu- 
lar flap  of  skin  covering  the  intermax- 
illary portion  is  to  be  dissected  up  as 
thickly  as  possible  ;  2.  The  intermaxil- 
lary process  is  then  cut  away  at  its  root, 
which  is  small  and  pedunculated,  with 
a  pair  of  scissoi-s ;  3.  The  edges  of  the 
lateral  fissure  are  then  pared  in  the 
usual  way ;  4.  The  free  lower  margins 
of  the  pared  edges  are  brought  together 
by  one  harehp  pin  and  twisted  suture; 
5.  The  leaf -shaped  flap  is  then  laid  down 
in  the  triangular  hollow  left  above  the 
pin,  and  retained  there  by  one  or  two 
points  of  silver  suture  on  each  side. 


CHAPTER  XXVI. 

INJURIES  AND  DISEASES  OF  THE  SPINE  AND  ADJACENT  PARTS. 


Wounds  of  the  Back  are  treated  on 
ordinary  principles,  but  if  important 
arteries  in  the  posterior  cervical  region 
are  involved,  Lidell  gives  the  following 
rules : 

"1.  Diagnosis  as  to  what  vessel  is 
injured  must  be  made  by  exploring  the 
wound  itself  with  a  finger,  ascertaining 
by  the  tactile  sense  the  point  whence  the 
blood  issues,  and  determining  by  the 
same  means  its  anatomical  relations. 

2.  The  bleeding  vessel  must  be  brought 
into  view  by  enlarging  the  wound  with- 
out delay ;  and  it  must  then  be  tied  at 
the  place  of  injury  with  two  ligatures, 
one  of  them  being  applied  on  each  side 
of  the  aperture  in  its  walls,  or  to  each 
end  of  the  artery  if  it  be  severed.  The 
ai  tery  should  be  divided  midway  between 
the  two  ligatures,  for  the  purpose  of 
allowing  its  ends  to  retract  and  contract, 
in  all  cases  where  it  has  not  been  severed 
by  the  original  wound. 

3.  Where  one  of  the  vertebral  arteries 
is  wounded  in  that  part  of  its  course 
which  lies  in  the  canal  formed  by  the 
foramina  in  the  transverse  processes  of 
the  six  upper  cervical  vertebrte,  the 
hfemorrhage  must  be  restrained  by  plug- 
ging the  injured  artery  with  one  or  more 
cones,  made  out  of  fresh  animal  tendons 
(readily  procurable  at  a  butcher's),  having 
the  diameter  of  a  pea,  and  having  been 
smeared  with  a  strong  solution  of  ferric 
perchloride.    Both  ends  of   the  vessel , 


miTst  be  plugged,  as  in  this  situation 
ligatures  cannot  be  applied. 

4.  These  wounds  should  be  thoroughly 
cleaned  with  antiseptic  lotions.  Their 
lips  should  be  drawn  together  and  held 
in  apposition  by  means  of  interrupted 
sutures.  Should  the  occurrence  of  deep- 
seated  suppuration  be  probable,  adequate 
drainage  tubes  should  be  inserted.  An- 
tiseptic dressings  should  be  applied  ex- 
ternally. 

5.  Inasmuch  as  there  is  great  flexi- 
bility in  the  neck,  fixing  the  head  by 
means  of  a  stifi"  collar,  so  as  to  secure 
quietude  in  the  cervical  muscles,  will 
considerably  expedite  the  recovery, 
diminish  the  liability  to  secondary 
hsemorrhage,  and  it  should  therefore 
always  be  employed  in  these  cases." 

Concussion  and  Contusion  of  the  Spinal 
Cord,  from  direct  violence,  occur  as 
the  result  of  blows,  falls,  or  raihvay 
accidents. 

Symptoms  vary  according  to  the  part 
struck  and  the  severity  of  the  blow. 
Death  may  immediately  ensue  or  within 
a  short  time,  particularly  when  the 
upper  cervical  region  is  the  situation 
affected.  In  other  cases  the  injury  is 
shown  by  the  immediate  onset  of  more 
or  less  complete  paralysis  of  those  regions 
placed  below  the  seat  of  injury,  with 
loss  of  sensibility,  voluntary  motion,  and 
reflex  action;  the  patient  feels  sick, 
looks  pale,  and  dyspncea  with  iuvoluu- 
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tary  evacuation  of  the  faeces  and 
retention  of  urine  are  present,  Hyper- 
jesthesia  may  develop  later  on  if  reaction 
set  in.  Recovery  may  occur,  though  the 
surgeon  must  give  a  very  cautious 
prognosis  after  any  such  injury.  In 
some  cases  the  paralysis  disappears,  but 
the  mind  remains  affected  for  some  days ; 
in  others  there  is  excessive  irritability  of 
the  bladder  with  an  incessant  desire  to 
pass  water,  the  latter  being  increased  in 
quantity.  Minute  extravasations  of 
blood  into  the  substance  of  the  cord 
are  generally  present,  or  more  or  less 
contusion. 

Terminatiom. — Recovery,  which  may 
be  perfect  or  associated  with  impair- 
ment of  function  in  some  special  organ 
or  limb.  Partial  paralysis.  Neuralgia. 
Muscular  twitches.  Defective  speech. 
Atrophy  of  muscles.  Loss  of  sexual 
power.  Paralysis  of  sphincters.  In  a 
third  group  haemorrhage  takes  place 
into  the  spinal  cord,  or  a  meningitis  or 
myelitis  is  occasioned.  Degeneration  of 
the  cord,  and  disease  of  the  mucous 
membrane  of  the  bladder,  often  lead  to 
a  fatal  result. 

Treatment.  —  Complete  and  absolute 
rest  on  a  prone  couch  or  water  bed. 
Chloral  and  bromide  of  potassium. 
Dry  cupping  over  the  spine.  If  hyper- 
sesthesia  be  present  opium  and  bella- 
donna. When  inflammation  is  suspected, 
ice  to  the  spine  in  a  bag,  and  counter- 
irritation  by  mustard  poultices,  iodine 
liniment,  etc.  Oatheterisation  and 
enemata,  to  relieve  the  bladder  and 
rectum. 

Sprains.  Causes. — Falls.  "Wrenches 
or  twists  from  railway  accidents  or 
other  injuries.  Gymnastic  contortions. 
Heavy  weight  falling  on  the  back  when 
the  lower  limbs  or  pelvis  are  fixed. 
Lifting  heavy  weight  :  one  of  the  most 
serious  cases  I  have  seen  occurred  whilst 
a  man  was  endeavouring  to  raise  a 
heavy  ladder  against  a  wall.  These 
lesions  may  be  divided  into  three  classes  : 

1.  Simple,  without  injury  to  the  cord  ; 

2.  With  immediate  injur  y  to  the  cord  or 
membranes  ;  3.  With  injury  to  the  cord 
or  membranes  occurring  subsequently  at 
a  greater  or  less  interval.  The  most 
common  situations  are  the  cervical  or 
lumbar  regions. 

_  Symptoms  of  Simple  Sprain. — Pain, 
rigidity  of  spine,  feeling  of  soreness  and 
bruising.    The  pain  is  always  increased 


by  pressure,  motion,  and  change  of 
posture.  There  are,  as  a  rule,  febrile 
symptoms  and  effusion.  A  good  deal 
of  swelling  occasionally  occurs,  and  after 
some  days  the  skin  may  be  discoloured. 
When  the  loins  are  affected  haematuria 
is  sometimes  met  with;  this  may  be 
followed  by  nephritis  or  renal  calculus. 
Sprains  of  the  spine  are  always  dan- 
gerous and  serious  accidents ;  death  may 
result  at  once  from  simultaneous  injury 
to  the  cord,  deep-seated  abscesses  may 
form,  or  inflammation  of  the  cord  or  its 
membranes  may  ensue  either  directly, 
or  slowly,  insulting  in  the  course  of  some 
months  in  paralysis. 

Treatment. — Absolute  rest  in  bed  for 
at  least  ten  days,  during  which  time  the 
patient  must  be  carefully  watched  for 
symptoms  of  injury  to  the  cord  or  mem- 
branes. Ice.  Calomel  with  pulv,  ipecac. 
CO,  Light  diet.  Afterwards  perchloride 
of  mercury,  blisters  and  massage.  If 
the  ligaments  be  stretched,  a  plaster  of 
plaster  of  Paris  jacket  or  gutta-pei'cha 
support.  Now  and  then  malignant 
disease  or  disease  of  the  vertebrae  follow 
a  wrench. 

Haemorrhage  into  the  Spinal  Canal. 
Causes. — Concussion,  wrenches,  sprains, 
blows,  falls,  railway  accidents,  etc, 

Sitioations.  —  1,  Outside  the  dura 
mater  in  the  meshes  of  the  cellular 
tissue  lining  the  vertebral  canal  (extra- 
meniugeal),  2.  In  the  cavity  of  the 
arachnoid  (rare),  3,  Beneath  the  arach- 
noid into  the  subarachnoid  cellular  tissue 
(very  I'are).  4.  Into  the  substance  of 
the  cord,  especially  the  grey  matter.  It 
may  result  from  very  trivial  injuries. 

Symptoms  rapidly  follow  the  accident 
if  the  bleeding  be  meningeal,  and  in  this 
case  are  mainly  those  of  irritation,  as 
pain,  hyperaesthesia,  spasm,  tremor, 
spasmodic  contraction  of  muscles,  con- 
vulsions, and  if  theie  be  much  blood, 
effused  paralysis  of  voluntary  motion, 
commencing  a  few  houi's  after  the  injury, 
in  the  parts  below  the  seat  of  the  effusion, 
and  gradually  spreading  upwards.  If  the 
haemoiThage  be  into  the  substance  of 
the  cord,  almost  instantaneous  paralysis 
of  motion  and  sensation,  urinary  troubles, 
bed  sores,  etc. 

Treatment. — Rest  in  bed,  Icebags  to 
spine,  or  Leiter's  coils.  Leeches  to  the 
spine.  Ergot  and  acetate  of  lead  inter- 
nally. When  the  bleeding  has  ceased, 
iodide  of  potassium. 
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Spinal  Meningitis.  Causes.  —  Blows 
on  the  back,  falls,  wound,  wrenches, 
fracture,  disease  of  vertebise,  bed  sores, 
contusion  of  the  spinal  nerves  in  their 
sheaths  as  the  former  leave  the  inter- 
vertebral foramina.  Acute  meningitis 
generally  commences  vnthin  forty-eight 
hours  from  the  injiuy,  and  starts  in  the 
pia  mater. 

Symptoms.  —  1.  Deep-seated  pain, 
coming  on  in  paroxsyms  when  the 
patient  moves,  felt  most  acutely  at  the 
seat  of  inflammation,  and  not  increased 
by  pressure.  2.  Shooting  pains  in  the 
limbs  and  trunk.  3.  Rigidity  of  the 
spine  and  limbs  resulting  in  opisthotonos, 
or  an  arched  inflexible  condition  of  the 
vei'tebral  column.  Painful  spasms  of 
limbs,  with  involuntary  startings  and 
jerks.  4.  Hyperaesthesia.  5.  Emacia- 
tion. 6.  Breathing  is  hurried  and  em- 
barrassed, pulse  small  and  frequent,  eyes 
intolerant  of  light.  7.  Bowels  are  con- 
fined and  bladder  paralysed.  8.  Later 
on,  muscular  weakness.  If  the  cervical 
spine  be  affected  the  membranes  of  the 
brain  may  be  also  involved.  Death 
generally  ensues  from  exhaustion  or 
asphyxia,  being  preceded  by  paralysis, 
delirium,  coma,  and  convulsions. 

Pathology.— The  pia  mater  is  vascular, 
infiltrated  and  thickened.  The  surface 
covered  with  exudation.  Arachnoid  in- 
flamed. Sub-arachnoid  space  filled  with 
effusion,  which  is  often  purulent.  Dura 
mater  inflamed. 

Spinal  Myelitis.  Causes. — Injuries,  as 
fractures,  contusions,  wrenches,  concus- 
sion, wounds,  caries  of  the  spine,  after 
meningitis.  In  a  large  proportion  of 
cases  the  disease  is  propagated  from 
without  inwards,  and  does  not  originate 
in  the  spinal  marrow.  This  is  the  case 
after  violent  wrenches,  contusion,  twist- 
ing or  sprain  of  the  spinal  column,  its 
ligaments,  or  joints,  a  slow  insidious 
form  of  inflammation  beginning  in  the 
sheaths  of  the  nerves,  peiiosteum,  or 
eonnective  tissue,  creeps  along  until  it 
reaches  the  membranes,  and  finally  the 
cord,  leading  to  progressive  paralysis  so 
terrible  in  its  results. 

Symptoms. — 1.  Slight  pain  over  the 
spine,  not  increased  on  pressure  or  move- 
ment, 2.  Motor  paralysis,  commencing 
at  a  short  or  longer  interval.  3.  Dis- 
turbances of  sensation,  as  tingling,  for- 
mication, hyperaesthesia  or  anaesthesia. 
4.  Loss  of  power  over  the  bladder  and 


rectum  with  irritability  of  the  bladder. 
5.  Priapism.  6.  Disturbances  of  reflex 
action,  which  may  be  at  first  increased, 
with  augmented  patellar  reflex  and  ankle 
clonus,  later  on  diminished,  and  finally 
lost.  7.  Bed  sores.  8.  Coldness  of  the 
paralysed  parts.  9.  Modification  of 
electric  excitability  similar  to  that  met 
with  in  wounds  of  nerves  {q.v.). 

Treatment. — Rest  on  a  water  bed, 
leeches,  dry  cupping,  icebag  to  spine, 
blisters,  ergot  in  large  doses,  belladonna, 
aconite,  and  perchloride  of  mercury. 
Later  on  warm  salt-water  baths,  constant 
current  to  spine,  and  faradic  to  muscles. 

Chronic  Spinal  Meningo  -  Myelitis. 
Causes. — It  may  follow  acute  attacks, 
railway  accidents,  and  direct  or  indirect 
violence,  often  of  a  trivial  character. 

Symptoms  are  often  insidious  and 
occult.  Pain  in  the  back  and  limbs. 
Spasmodic  movements  and  cramps  in  the 
legs.  Sudden  startings.  Painful  con- 
traction and  rigidity  of  the  Umbs,  which 
become  strongly  flexed  or  rigidly  ex- 
tended ;  these  may  be  intermittent  or 
permanent.  Alteration  of  sensibility. 
Paralysis,  commencing  insidiously  and 
advancing  gradually,  with  fluctuations  of 
improvement.  Little  by  little  the  power 
over  the  leg  is  diminished,  the  limb  is 
dragged  whilst  walking,  finally  the  ability 
to  move  is  lost  and  patient  is  unable 
to  stand,  although  he  may  still  be  able 
to  move  the  limbs  -when  in  bed. 
Sphincters  may  be  affected.  Reflex 
movement  increased  at  first,  then  dimi- 
nished or  abolished.  According  to  the 
progress  of  the  disease  the  electric  con- 
tractility may  be  increased  or  diminished. 

Treatment.  —  Dry  cupping,  blisters, 
perchloride  of  mercury,  iodide  of  potas- 
sium, belladonna,  ergot,  warm  salt-water 
baths,  massage,  constant  current  to  the 
spine,  induced  to  the  muscles,  tonics, 
fresh  air,  nutritious  diet. 

ConcvLSsion  from  Indirect  Violence. — 
This  subject  is  most  ably  and  lucidly 
treated  by  Erichsen  in  his  work  on  con- 
cussion of  the  siaine,  and  it  is  to  him  we 
owe  the  chief  part  of  our  knowledge. 
He  writes  :  "  There  is  a  class  of  cases  of 
an  extremely  insidious  and  protracted 
character,  in  which  the  patient  has  re- 
ceived no  blow  or  injury  upon  the  head 
or  spine,  but  the  whole  .system  has  had  a 
severe  shake  or  shock,  in  consequence  of 
which  disejise  is  developed  in  the  spinal 
cord.    These  cases  are  more  frequent  in 
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railway  tban  in  other  injui-ies ;  but  they 
occasionally  occur  in  consequence  of 
ordinary  accidents.  One  of  the  most 
remarkable  circumstances  connected  with 
injuries  of  the  spinal  cord  is  the  dis- 
proportion between  the  accident  and  the 
mischief  produced  thereby.  Not  only  do 
most  serious,  progressive,  and  persistent 
symptoms  of  the  spinal  cord  often  de- 
velope  themselves  after  apparently  sHght 
injuries,  but  frequently  when  there  is  no 

sign  whatever  of  external  lesion  

How  these  jars,  shakes,  shocks,  or  con- 
tusions of  the  spinal  cord  directly  in- 
fluence its  action  I  cannot  say  with 
certainty.  When  a  magnet  is  struck  a 
heavy  blow  with  a  hammer  the  magnetic 
force  is  jarred,  shaken,  or  concussed  out 
of  the  iron.  So  if  the  spine  be  badly 
jarred,  shaken,  or  concussed  by  a  blow 
or  shock  of  any  kind  communicated  to 
the  body,  we  find  that  the  nervous  force 
is  to  a  certain  extent  shaken  out  of  the 
man,  that  he  has  in  some  way  lost 
nervous  power." 

Morhid  Anatomy. — If  death  ensue 
early,  no  lesion  of  the  cord  may  be  dis- 
covered ;  in  other  cases  haemorrhages  of 
the  substance  of  the  cord  or  its  meninges 
are  present.  After  a  fatal  result,  at 
later  period  the  cord  shows  the  appear- 
ances of  meningo-rayelitis. 

Symptoms. — These  injuries  may  be 
divided  into  three  classes.  1.  Immediate 
onset  of  severe  symptoms  at  the  time  of 
injury,  followed  by  recovery  in  a  brief 
period.  In  this  division,  in  addition  to 
concussion,  there  has  probably  been  hse- 
morrhage.  There  will  be  paralysis  of 
motion,  sensation  only  shghtly  affected, 
urinary  organs  or  rectum  not  impaired. 
2.  Immediate  onset  of  severe  symptoms, 
followed  by  illness  extending  over  a  long 
period  (often  years),  but  ending  in  reco- 
very. The  symptoms  are  similar  to  the 
precediag  group,  but  chronic.  3.  Symp- 
toms supervene  at  a  greater  or  less 
interval  after  the  injury,  and  gradually 
increase  in  severity.  Recovery  seldom 
occurs.  Erichsen  writes  :  "  Most  com- 
monly, after  the  first  and  immediate 
eflfect«  of  the  accident  have  passed  off, 
there  is  a  period  of  comparative  ease  and 
of  remission  of  symptoms,  during  which 
the  patient  imagines  he  will  speedily 
regain  his  health  and  strength.  .  .  . 
After  a  lapse  of  several  montlis — from 
three  to  six — the  patient  will  find  that 
he  is  slowly  but  steadily  becoming  worse. 


The  countenance  is  usually  pallid,  livid, 
and  has  a  pecuhar  careworn  expression, 
the  patient  looking  miich  older  than  he 
really  is,  or  than  he  did  before  the  acci- 
dent." The  thoughts  are  confused,  at- 
tention cannot  be  concentrated,  business 
aptitude  lost,  temper  changed  for  the 
worse.  Sleep  is  disturbed,  restless,  and 
broken.  Head  usually  of  a  normal  tem- 
perature, but  may  be  hot,  with  feelings  of 
pain,  tension,  weight,  throbbing,  giddi 
ness,  noises  in  the  ear,  etc.  Attitude  is 
stiff  and  unbending ;  movements  of  the 
head  and  trunk  performed  with  pain 
and  difficulty ;  gait  is  hesitating  and 
straddUng,  and  the  patient  is  apt  to  lay 
hold  of  surrounding  objects.  The  back 
is  sensitive  at  one  oi'  two  points.  There 
is  increasing  weakness  of  the  extremities, 
especially  the  legs,  and  most  marked  in 
the  extensor  muscles.  Corded  abdomen ; 
modifications  of  sensibility,  which  in  the 
early  stages  is  often  exalted,  after- 
wards impaired.  Coldness  of  extremities. 
Loss  of  weight,  the  muscles  soft  and 
wasted,  in  advanced  cases  may  be  rigid 
and  contracted.  The  bladder  is  weak  and 
irritable,  but  retention  is  uncommon,  and 
the  urine  is  not  ammoniacal  or  offensive. 
Sexual  powers  much  diminished.  Sphinc- 
ter ani  not  paralysed.  Pulse  slow  at  first 
amd  feeble,  afterwards  quick.  Failure  of 
power  in  the  limbs  is  variable  both  in  ex- 
tent and  degree ;  both  arms,  both  legs,  or  a 
leg  or  arm  may  be  paralysed,  and  in 
some  cases  a  single  group  of  muscles  only 
is  attacked. 

Special  Senses — Eye.  The  symptoms 
observed  are  asthenopia,  or  weakness  of 
the  sight ;  amblyopia,  or  paresis  of  the 
optic  nerve  or  retina ;  loss  or  failure  of 
the  power  of  accommodation  ;  irritability 
of  the  eye  and  photophobia.  Taste  and 
smell  are  but  rarely  affected;  hearing 
may  be  over-sensitive  or  blunted ;  sense 
of  touch  is  impaired;  speech  is  rarely 
affected. 

Diagnosis  is  made  out  by  a  considera- 
tion of  all  the  symptoms.  The  degree 
and  extent  of  paralysis  is  ascertained  by 
the  application  of  electricity.  If  the 
lesion  of  the  nervous  system  be  situated 
in  the  brain,  or  limited  to  the  posterior 
or  lateral  columns  of  the  cord,  the  elec- 
tric reactions  will  be  normal ;  but  if  the 
anterior  horns  of  gi-ey  matter,  or  the 
trunlt  of  a  motor  nerve  be  implicated, 
the  electric  test  is  invaluable,  as  it  is  not 
under  the  patient's  control,  and  the  evi- 
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dence  afforded  by  it  can  be  implicitly 
trusted.  Examined  electrically,  the  re- 
sponse to  faradaic  currents  is  found  to  be 
diminished  or  entirely  absent,  whether  the 
reophores  be  applied  directly  to  the 
muscle,  or  made  to  excite  it  indirectly  by 
means  of  its  nerve.  If  a  galvanic  current 
be  applied  directly  to  the  muscle,  and 
slowly  made,  and  broken,  it  will  contract 
even  more  than  in  health,  but  when 
passed  through  the  nerve  there  is  no  re- 
sult. Such  a  condition  proves  tissue 
change  in  the  muscle,  nerves,  or  anterior 
horns  of  grey  matters.  In  all  cases  of 
supposed  loss  of  motor  power  depending 
on  spinal  lesion,  electricity  can  be  as 
much  relied  on  as  the  stethoscope  in  dis- 
eases of  the  chest,  or  thermometer  in 
febrile  diseases. 

Treatment. — Rest  in  bed  until  para- 
lytic symptoms  have  disappeared — the 
prone  position  is  the  best ;  absolute  quiet ; 
chloral  and  bromide  of  potassium,  or  hy- 
di'obromic  acid  ;  icebag  to  spine  ;  dry 
cupping.  In  secondary  effects,  counter- 
irritation  to  the  spine  by  blisters,  or  the 
actual  cautery.  Iodide  of  potassium  and 
perchloride  of  mercury  in  small  doses ; 
calomel  and  extract  of  aconite  are  some- 
times of  service.  When  inflammatory 
symptoms  have  passed  away,  cod-liver 
oil,  strychnine,  and  iron,  warm  salt- 
water baths  or  douches,  the  continuous 
current  to  the  spine  and  the  induced  to 
the  limbs ;  massage. 

Time  at  which  symptoms  of  Spinal 
Lesion  appear  after  the  infliction  of  the 
injury  is  important  as  a  diagnostic  point 
for  localising  the  lesion.  1.  When  the 
symptoms  occur  instantaneously  the 
injviry  is  probably  a  central  one,  impli- 
cating the  substance  of  the  cord,  and  the 
cause,  pressure  from  bone.  2.  When  the 
symptoms  develop  at  an  intei'val  of 
several  minutes  or  hours  the  lesion  is 
intraspinal,  and  produced  by  pressure  of 
blood  from  ruptui'ed  vessels,  extramenin- 
geal  or  intrameningeal ;  in  the  latter  case 
the  symptoms  develope  sooner  than  in 
the  former.  3.  When  the  symptpms  are 
delayed  from  a  week  to  one  or  two 
months  they  are  due  to  inflammatory 
causes,  as  pressure  from  serum,  lymph, 
or  pus,  the  products  of  meningitis,  my- 
elitis, or  both. 

Dislocations  of  the  Spine  are  usually 
conjoined  with  fracture  of  the  articu- 
lating processes. 

Dislocation  of  the  Occiput  from  the 


Atlas  is  of  very  rare  occurrence,  but  is 
occasionally  met  with,  the  occiput  being 
usually  displaced  forwards,  though,  as  a 
rare  event,  this  bone  may  move  back- 
wards. It  is  caused  by  violent  bending 
of  the  head  forwards  or  backwards. 
Spontaneous  dislocation  may  occur  when 
the  ligaments  are  destroyed  or  weakened 
by  disease. 

Dislocation  of  the  Atlas  from  the  Axis 
is  frequently  met  with,  as  a  result  of 
falls  from  a  height  on  the  vertex,  side 
blows  on  the  neck,  lifting  a  child  by 
the  head,  or  as  a  sequence  of  disease. 
In  most  of  these  cases  the  odontoid 
process  is  broken.  Death  is  usually 
instantaneous,  from  the  atlas  being  dis- 
placed forwards,  and  the  spinal  cord 
compressed.  Should  this  fatal  event  not 
occur,  and  the  compression  be  only  slight, 
perfect  rest  is  imperative,  with  a  small 
pillow  under  the  nape  of  the  neck. 

Dislocations  of  the  other  Cervical  Ver- 
tebrce. — The  fourth  is  the  most  commonly 
luxated,  the  whole  spine  above  the 
dislocated  bone  accompanying  it;  the 
displacement  is  forwards,  and  the  inter- 
vertebral disc  is  torn  completely  through. 
If  the  cord  be  compressed,  death  gene- 
rally ensues  within  seventy-two  hours. 
Reduction  should  be  attempted,  mider 
an  anaesthetic,  by  extension  (with  rota- 
tion or  pressure,  as  required). 

Unilateral  Dislocation  of  a  cervical 
vertebrae  follows  a  sudden  jerk  or  fall 
on  the  head. 

Symptoms. — Stiffness  and  pain  in  the 
neck;  the  head  and  face  are  turned  to 
the  side  opposite  that  in  which  the  luxa- 
tion is  situated,  and  are  fixed  there 
immovably.  The  transverse  processes 
on  the  displaced  side  occupy  an  abnormal 
position;  ten.seness  of  muscles  on  one 
side  of  the  neck,  and  paralysis  of  one  or 
both  upper  limbs. 

Treatment. — The  patient  is  placed  on 
a  table  and  anaesthetised.  The  surgeon 
grasps  the  head  and  makes  gentle 
traction  and  rotation,  the  operator's 
knees  being  placed  against  the  patient's 
shoulders;  or  counter-extension  may  be 
made  by  assistants,  by  means  of  .a  jack 
towel  aijplied  over  the  patient's  shoulders. 

Dislocation  of  Dorsal  Vertebrce  seldom 
occurs  without  fracture,  but  the  twelfth 
dorsal  is  sometimes  sejjarated  from  the 
first  lumbar. 

Dislocation  of  Lumbar  Verteby-a;  is  never 
met  with  unless  there  be  also  a  fracture. 


FRACTURES  OF  THE  SPINE. 


189 


For  the  general  treatment  of  a  patient 
■with  a  dislocated  apine,  the  reader  is 
refei-red  to  Fractures. 

Fractibresof  the  Spine  result  either  from 
direct  violence,  as  a  a  blow  or  crush,  gun- 
shot injuiy;  or  from  indirect  violence, 
as  a  sudden  twist  or  bend  of  the  trunk 
forwards;  also  as  a  sequence  of  falls  from 
a  height  on  the  head,  buttocks,  or  feet. 
In  some  cases  this  injury  is  associated 
with  fracture  of  the  sternum.  In  three- 
fifths  of  all  cases  dislocation  is  conjoined. 

Symptoms  vary  according  to  the 
amount  of  displacement  and  accom- 
panying injury  to  the  spinal  cord.- — 
Local.  Pain  at  the  junction  of  the 
paralysed  and  non-paralysed  parts,  in- 
creased by  touching  or  movement.  The 
upper  fragment  moves  downwards  and 
forwards  over  the  lower.  The  position 
of  the  spinous  processes  is  an  important 
sign,  there  being  a  sudden  depression  of 
the  spinous  processes  of  the  upper  frag- 
ment producing  a  marked  angularity  of 
the  lower.  The  patient  cannot  stand 
upright  or  move  the  spine.  In  addition, 
there  may  be  ecchymosis,  swelling,  and 
now  and  then  crepitus. — General.  These 
depend  on  the  amount  of  injury  the  cord 
has  sustained.  If  the  spinous  processes 
be  alone  implicated,  the  result  is  gene- 
rally favourable;  but  if  the  laminse, 
and  even  if  the  "bodies"  be  fractured, 
though  there  may  be  no  immediate 
symptoms,  abscess  and  traumatic  spinal 
meningitis  or  myelitis  are  apt  to  super- 
vene, and  in  some  cases  htemorrhage 
into  the  spinal  canal.  Should  the 
injury  be  confined  to  one  side,  there 
will  be  hemiplegia  of  the  same  side, 
with  loss  of  sensation  on  the  other. 

In  fracture  of  a  lumbar  vertebra  the 
symptoms  depend  on  the  situation  of 
the  lesion ;  if  this  be  below  the  second 
lumbar  vertebra  where  the  cord  ter- 
minates, there  will  be  no  paralysis  unless 
the  corda  equina  be  much  compressed, 
the  patient  is  unable  to  stand  upright, 
sit,  or  walk,  but  can  move  his  legs  when 
lying  down,  and  the  bladder  and  rectum 
are  unaffected.  When  the  two  upper 
lumbar  vertebrae  are  involved,  the  symp- 
toms are  paralysis  of  the  legs  (sometimes 
incomplete),  paralysis  of  the  sphincter 
ani,  with  retention  of  the  faeces,  and 
if  the  bowels  are  moved  by  purgatives, 
involuntary  passage  of  the  faeces,  reten- 
tion of  urine  from  paralysis  of  the 
bladder  followed  by  incontinence.  The 


urine  becomes  ammoniacal  and  eventually 
purulent  owing  to  cystitis  and  i3yelitis. 
The  abdomen  is  distended  from  lack  of 
tone  of  the  muscles  allowing  the  forma- 
tion of  flatus.  Bed  sores  are  prone  to 
form.  Reflex  movements  may  be  abo- 
lished if  the  grey  matter  be  much  injured, 
and  the  skin  reflexes  corresponding  to  the 
parts  of  the  cord  below  the  seat  of  the 
injury.  Death  ensues  in  about  six 
weeks. 

When  a  dorsal  vertebrae  is  fractured 
and  displaced,  there  are,  besides  the  above 
symptoms,  paralysis  of  the  expiratory 
muscles.  The  respiration  is  diaphrag- 
matic. Priapism  is  often  present  when 
the  upper  dorsal  are  aflfected.  Retention 
of  faeces  followed  by  incontinence.  Death 
results  from  congestive  pneumonia,  py- 
elitis, cystitis,  or  bed  sores,  and  occurs  in 
from  a  fortnight  to  three  weeks.  In- 
juries to  the  cord  in  the  upper  dorsal 
or  lower  cervical  may  cause  paralytic 
myosis  in  consequence  of  paralysis  of  the 
dilator  fibres  of  the  iris  supplied  by  the 
sympathetic  nerve.  If  a  cervical  vertebra 
be  injured  below  the  fourth,  there  will  be 
in  addition  paralysis  of  the  upper  extre- 
mities, the  inspiration  will  be  entirely 
diaphragmatic,  and  death  takes  place  as 
a  rule  from  asphyxia  within  a  week. 

Should  the  fracture  be  above  the  origin 
of  the  phrenic  nerve,  death  is  almost  in- 
stantaneous from  asphyxia  produced  by 
paralysis  of  the  diaphragm  and  the  other 
respiratory  muscles.  In  exceptional  cases 
patients  live  for  years  even  after  frac- 
tui'es  of  the  cervical  and  dorsal  vertebrae. 

Treatment. — Every  care  must  be  taken 
in  moving  the  patient  on  a  stretcher. 
The  fracture  should  be  adjusted  by 
attending  to  the  position,  by  extension 
and  counter-extension  with  pressure  on 
the  fragments,  or  by  continuous  exten- 
sion with  weights  when  the  spine  is 
shortened.  Should  there  be  much  pain, 
give  opium  or  morphia  in  full  doses. 
The  patient  should  rest  on  a  water  bed, 
with  his  spine  supported  by  sand  bags, 
the  bedclothes  should  be  kept  off  the 
feet  and  legs  by  a  cradle,  and  the  legs 
should  be  supported  with  sand  bags. 
The  mine  must  be  drawn  off  with  a 
flexible  catheter  every  six  hours,  and  the 
bladder  washed  out  with  a  weak  warm 
solution  of  Condy's  fluid.  If  thought 
advisable  the  bladder  may  be  tapped  per 
rectum,  or  a  perineal  section  be  made. 
The  bowels  should  be  moved  by  castor 


190         INJURIES  AND  DISEASES  OF  THE  SPINE,  ETC. 


oil  or  turpentine  enemata.  Four  or  five 
leeches  to  the  spine  on  the  fourth  or 
fifth  day.  If  the  dorsal  region  be  afiected, 
Sayre's  plaster  of  Paris  jacket  applied  in 
horizontal  position  is  of  great  service  in 
securing  rest  and  immobility  to  the  in- 
jured parts.  Stimulants  and  a  nourish- 
ing diet.  In  cases  of  fracture  of  the 
posterior  arch  alone,  with  depression  of 
the  spinous  process,  but  without  implica- 
tion of  the  body,  trephining  the  spine  may 
be  tried. 

Treatment  of  bed  sores  arising  from 
disordered  innervation. — Brown  S^quard 
recommends  the  alternate  application  of 
poultices  of  ice,  and  very  warm  bread 
or  linseed.  The  ice  is  applied  for  ten 
minutes,  and  then  the  linseed  for  an 
hour,  and  these  are  repeated  as  often 
as  necessary.  Dr.  Crussel  of  St.  Peters- 
burg uses  galvanism  as  follows :  A  silver 
plate  is  cut  the  shape  and  size  of  the 
sore,  and  of  the  thickness  of  a  sheet  of 
paper;  this  is  connected  by  copper  or 
silver  wire  with  a  similar  zinc  plate.  The 
silver  plate  is  placed  directly  on  the 
ulcer,  the  zinc  on  the  neighbouring  skin, 
with  a  piece  of  chamois  leather  kept 
moist  with  vinegar  and  water  interven- 
ing.   This  plan  is  very  successful. 

To  prevent  bed  sores  constant  cleanli- 
ness is  needed.  A  water  bed  or  well- 
stufFed  mattress,  on  which  the  position 
of  the  patient  should  be  constantly 
changed.  The  bed  pan  and  urine  bottle 
must  be  used,  and  a  draw  sheet  is  neces- 
sary. All  exposed  part.^?  are  to  be 
washed  with  spirit  of  wine,  in  which 
powdered  alum  is  dissolved,  or  lotio 
hydrarg.  perchlor.  (gr.  ij  to  3j)- 

Fracture  of  the  Odontoid  Process  is 
known  by  pain  and  stiffness  in  the  neck, 
swelling  in  the  region  of  the  first  and 
second  vertebrae,  and  a  protuberance  in 
the  pharynx.  The  patient  carries  his 
head  supported  by  his  two  hands.  If 
there  be  no  displacement,  the  patient 
should  rest  in  bed  with  a  small  firm 
pillow  under  the  nape  of  the  neck,  and 
sand  bags  at  each  side  of  the  head  until 
the  fracture  is  consolidated.  If  there 
be  much  displacement  death  is  imme- 
diate. 

Diseases  of  the  Spine. 
Spina  Bifida  consists  in  a  congenital 
deficiency  of  the  vertebral  canal,  one  or 
more  of  the  neural  arches  being  separ- 
ated or  absent,  in  consequence  of  which 
the  spinal  membranes  difitended  with 


fluid,  with  or  without  the  cord  and  its 
nerves,  are  protruded,  forming  an 
external  tumour.  The  malformation  is 
due  to  a  primary  defect  in  the  develop- 
ment of  the  mesoblast,  from  which  the 
structures  enclosing  the  vei-tebral  fur- 
row are  developed.  Occasionally  the 
bodies  of  the  vertebrae  are  wanting,  and 
the  tumour  then  protrudes  anteriorly 
into  the  thorax,  abdomen,  or  pelvis. 
Spina  bifida  is  most  commonly  met  with 
in  the  lumbar  or  sacral  regions,  it  is 
comparatively  rare  in  the  cervical  or 
dorsal. 

Pathology. — 1.  The  walls  of  the  sac 
consist  of  skin,  but  this  may  be  absent 
in  the  centre,  the  dura  mater  and  arach- 
noid ;  the  fluid  communicates  with  the 
sub-arachnoid  space.  In  this  form  there 
is  an  accompanying  protrusion  of  the 
spinal  cord  and  its  nerves  (meningo- 
myelocele). 2.  Occasionally  the  swelling 
is  a  "  hydro-meningocele,"  the  visceral 
bag  of  the  arachnoid  not  being  included 
in  the  sac,  and  the  fluid  being  placed 
between  the  parietal  and  visceral  layers 
of  the  arachnoid,  and  thus  not  com- 
municating with  the  sub-arachnoid 
space.  3.  Very  rarely  the  cord  forms 
part  of  the  sac  wall,  its  dilated  central 
canal  containing  the  fluid  (syringo- 
myelocele.) In  many  cases  the  cord  is 
to  a  greater  or  less  extent  adherent  to 
the  posterior  waU  of  the  sac,  where  it 
may  follow  the  curve  of  the  tumour, 
forming  a  longitudinal  furrow,  or  pass 
straight  across  to  be  fiixed  by  its  termin- 
ations, producing  a  distinct  umbilical 
depression.  If  the  tumour  be  situated 
below  the  cord,  the  corda  equina  may 
pass  through  the  centre  of  the  sac  or  be 
spread  out  on  its  walls. 

Complications. — Chronic  hydrocepha- 
lus, club  foot,  and  paralysis  of  the  lower 
extremities.  Naevus  of  the  skin  over 
the  tumour  is  not  uncommon. 

Characters. — The  tumour  is  usually  of 
a  round  or  oval  shape ;  it  varies  in  size 
from  that  of  a  hazel  nut  to  that  of  an 
orange,  or  larger,  and  has  a  tendency  to 
increase.  It  may  be  bilobed,  have  a 
broad  base,  or  a  narrow  pedicle.  The 
most  common  position  is  the  middle  line, 
and  there  may  be  more  than  one  tumour 
in  the  same  patient.  The  sac  may  be 
multilocnlar.  It  diminishes  on  pressure, 
or  completely  disappears;  but  when  the 
compression  is  removed,  regains  its 
previous  size  ;  it  also  decreases  when  the 
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patient  is  recumbent,  or  the  head  is 
placed  low.  In  some  cases,  by  alternate- 
ly compressing  the  sac  and  skull,  fluctu- 
ation is  apparent,  and  spasms  of  the  limbs 
may  present  themselves.  If  the  child's 
head  be  raised,  or  if  it  cry,  the  tumour 
swells  out.  The  bony  margin  of  the 
cleft  is  frequently  to  be  distinctly  felt. 
The  integuments  covering  it  are  very 
smooth,  delicate,  and  thin,  but  may  be 
normal,  or  as  a  rare  event  thickened. 
Translucency  is  not  uncommon.  The 
contained  fluid  is  generally  thin  and 
limpid,  slightly  saline,  and  almost  un- 
coagulable ;  it  resembles  the  cerebro- 
spinal fluid,  with  which  it  is  identical  in 
containing  salts  of  soda  and  potash,  and 
a  trace  of  sugar. 

Prognosis. — It  is  a  very  fatal  disease, 
especially  if  the  tumour  ulcerate,  in- 
crease rapidly,  or  when  it  is  associated 
with  hydrocephalus  or  pai'alysis.  If  the 
tumour  be  small,  the  superincumbent 
skin  healthy,  and  the  size  stationary,  a 
cure  may  result  spontaneously  or  after 
appropriate  treatment. 

Treatment. — Palliative.  If  small,  and 
the  child  be  thriving,  a  pad  of  absorbent 
cotton  smeared  with  vaseline  should  be 
worn  to  protect  the  sac,  and  secured  by 
a  moderate  tight  bandage. 

Radical,    (a)  Pressure  by  means  of 
an  air  pad  and  bandage  or  collodion. 
(^)  Small  punctures  with  a  needle  at 
the  side  of  the  tumour,  followed  by  com- 
pression,   (y)  Dr.  Morton's  plan  is  the 
most   successful,   and   consists  in  the 
injection  of  an  iodo-glyceiine  solution 
(iodine  gr.  xx,  iodide  of  potassium  gr. 
XXX,  in  glycerine         A  meditim-sized 
trocar  and  canula  must  be  used,  passed 
obliquely  through  one  side  of  the  base, 
piercing  sound  skin  and  not  the  mem- 
branous sac  wall.    The  aperture  must 
be    immediately  closed    by  coUodion 
to   prevent    the    cerebro-spinal  fluid 
escaping.      Half    a    diachm   to  two 
drachms  of    the   solution   should  be 
injected,  according  to  the  size  of  the 
tumour,  and  this  is  repeated  at  intervals 
of  a  week  or  longer.    Contra- indications 
are  marasmus,   great    and  increasing 
hydrocephalus,  and  co-existing  disease. 
The  age  of  election  is  two  months,  but 
if  the  tumour  show  signs  of  breaking, 
the  operation  should  be  at  once  per- 
formed.   (8)  Excision,  if  the  pedicle  be 
very  small,  the  neck  being  compressec 
with  a  clamp.     (e)    Ligature  of  the 


pedicle.  The  two  last  methods  are  dan- 
i^erous. 

Angular    Curvature    of  the  Spine, 
Caries  of  the  Spine,  Spondylitis,  Potts' 
Disease,  or  Osseo-Ligamentous  Disease. 
It  occurs  geneially  in  children  or  young 
adults,  and  depends   on  inflammation, 
usually  of  a  traumatic  origin,  but  occa- 
sionally sti'umous,  invading  the  cancellous 
structure  of  the  bodies  of  the  vertebrae 
or  the  intervertebral  fibro- cartilages,  and 
leading  to  raiefying  ostitis  and  caries. 
The  most  common  seat  of  the  disease  at 
its  commencement  is  in  the  bone  at  its 
junction  with  the  deeper  layers  of  the 
periosteum,  or  cartilage  in  those  parts 
covered  by  the  latter.    The  disease  is 
now  and  then  met  with  in  adults  in  con- 
sequence of  traumatic  injury  or  the  form- 
ation   of    syphilitic    gummata.  The 
mid-dorsal  is  the  most  common  situation, 
but  Hueter  considers  the  twelfth  dorsal 
and  first  lumbar  vertebrae  most  liable  to 
be  attacked.    The  bodies  of  the  vertebra? 
and   intervertebral  discs  become  com- 
pletely destroyed,  two  or  three  vertebrae 
being  as  a  rule  involved.    The  spinous 
processes  and  laminae  generally  escape, 
and  thus  the  vertebral  column,  under 
the  weight  of   head   and   upper  part 
of  the  trunk,  bends  forward,  the  spines 
projecting    posteriorly.     As   a  result 
of  the    angular   curvature,  the  aorta 
is  bent  at  a  sharp  angle,  and  this  may 
produce  cardiac  hypertrophy.    The  cord 
is  rarely  implicated,  but  occasionally 
paralysis  is  present  either  from  pressure 
on  the  cord  by  the  displaced  bone  or  by 
matter  formed  in  the  course  of  the 
disease.  Pearce  Gould  distinguishes  three 
forms  of  pressure.   1.  In  this  form  only 
the  spinal  fluid  is  displaced,  whilst  the 
membranes  and  cord  are  not  interfered 
with.    Thus  there  Avill  be  deformity,  but 
without  pain  or  paralysis.    2.  There  is 
not  only  displacement  of  spinal  liquid, 
but  also  some  degree  of  external  pachy- 
meningitis and  interstitial  myelitis  of 
the  white  columns  of  the  cord,  caiised 
by  the  contact  of  the  diseased  vertebrae, 
and  accompanied  by  pain  and  paralysis 
of  the  limbs,  but  without  loss  of  sen- 
sibility or  reflex  mobility.    3.  Severe 
squeezing  and  complete  transverse  mye- 
litis with  absolute  loss  of  sensation  and 
mobility. 

Symptoms. — 1.  Local  pain.  Dull  gnaw- 
ing pain,  increased  on  pressure  or  motion ; 
but  this  is  often  absent.    Pain  in  the 
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abdomen  or  chest  is  an  early  symptom. 
2.  Rigidity  of  spine.  The  spine  is  fixed 
stiffly,  the  child  neither  bending  nor 
rotating  it,  and  -walking  with  great 
cavition.  The  shoxilders  are  raised,  cliin 
thrown  up,  and  toes  turned  in.  3.  Spinal 
deformity.  The  spinous  processes  project, 
causing  angular  deformity.  This  is  most 
marked  when  the  dorsal  vertebrae  are 
affected.  Compensatory  curves  form 
above  and  below  the  seat  of  disease. 
This  deformity  develops  slowly,  and  the 
curvature  is  very  abrupt  and  not  gradual, 
like  the  segment  of  a  circle.  4.  Loss  of 
strength  and  appetite  as  the  disease 
progresses.  5.  Spinal  cord  and  nerve 
symptoms.  Paralysis  of  the  lower  ex- 
tremities may  occur,  preceded  sometimes 
by  spasmodic  twitches  or  rigidity  of  the 
limbs,  the  power  of  motion  being  the 
first  lost  and  the  last  to  be  regained. 
There  is  nearly  always  an  tmeasy  sen- 
sation at  the  pit  of  the  stomach,  and  in 
some  cases  a  feeling  of  constriction  ex- 
tending round  the  trunk  (girdle  pain). 
Pain  in  the  chest  and  about  the  heart. 
Shortness  of  breath  and  occasionally 
spasmodic  breathing.  6.  Gait  and 
general  aspect.  The  patient  becomes 
unable  to  stand  erect,  raise  himself,  pick 
any  object  off  the  floor  by  stooping,  or 
turn  over  on  his  side  without  using  his 
arms.  When  walking  about  the  room 
the  child  will  support  himself  by  the 
fiu-niture,  and  will  rest  his  hands  upon 
his  thighs  to  prevent  the  weight  of  the 
head  and  shoulders  falling  on  the  spine. 
If  the  lateral  part  of  the  bodies  of  the 
vertebrae  be  affected,  pressure  on  the  ribs 
will  produce  pain.  When  the  disease 
attacks  the  lower  dorsal  or  lumbar  ver- 
tebrae, in  many  cases  there  is  flexion 
of  one  or  other  thigh,  due  to  contraction 
of  the  psoas  muscle,  and  simulating  the 
first  stage  of  hip-joint  disease. 

Suppuration. — Finally  in  many  cases 
suppuration  occurs,  which  is  very  variable 
in  amount.  The  pus  may  be  small  in 
quantity,  undergo  fatty  degeneration,  be 
removed  by  the  absorbents,  or  become 
calcified.  In  other  cases  sujjpvu-ation  is 
profuse,  forming  large  collections  between 
the  bones  and  thickened  periosteum.  If 
suppuration  be  absent  (myelitis  gi'anu- 
losa),  the  bones  are  honeycombed  and 
filled  with  granulation  tissue,  but  retain 
their  shape,  no  deformity  being  isresent. 
When  the  dorsal  vertebra?  are  affected, 
the  abscess  may  point  in  the  back,  but 


more  frequently  lies  behind  the  costal 
pleura,  and  perforates  the  diaphragm  by 
absorption,  having  become  adiierent  to 
it,  and  thus  it  gains  the  psoas  muscle. 
Here  lying  behind  the  peritoneum,  a 
sheath  is  formed  for  the  abscess  by  the 
fascia  iliaca,  thus  it  proceeds  downwards 
to  Poupart's  ligament.  The  pus  may 
collect  in  the  iliac  fos.sa,  or  perforating 
the  abdominal  wall  will  pass,  with  the 
conjoint  tendons  of  the  psoas  and 
iliacus  muscles,  under  Poupart's  ligament, 
and  point  at  the  insertion  of  these 
muscles.  When  the  lower  dorsal  or 
lumbar  are  concerned  the  pus  enters  the 
sheaths  of  the  p-soas  and  follows  the 
above-mentioned  course  (psoas  abscess), 
pointing  below  Poupart's  ligament ;  it 
may  even  burrow  between  the  muscles 
as  far  as  the  popliteal  space,  and  has 
been  known  to  reach  the  ankle.  In 
other  cases  the  abscess  points  by  the  side 
of  the  rectum,  through  the  abdominal 
wall  above  Poupart's  ligament,  or  in  the 
gluteal  region  passing  tlirough  the  sciatic 
notch.  In  some  cases  the  abscess  passes 
dii'ectly  backwards,  forming  a  dorsal  or 
lumbar  abscess.  These  collections  of  pus 
are  always  of  immense  size.  The  paui 
is  lessened  when  the  abscess  begins  to 
discharge. 

Mode  of  Repair  is  by  ankylosis. 
When  the  inflammation  subsides,  consoli- 
dation of  the  injured  bones  takes  place, 
forming  a  firm,  bony  mass.  This  process 
of  repair  begins  in  the  posterior  segments 
of  the  diseased  vertebrae,  adhesive  inflam- 
mation occurs  in  the  periosteum  covering 
the  spinous  and  other  processes,  liga- 
ments, and  connective  tissue.  The 
inflamed  products  become  organised, 
forming  a  nidus  for  the  new  bone  by 
the  fibrous  tissue  becoming  ossified. 
Adjacent  vertebrae  and  the  remnants 
of  the  neural  arches  and  spinous  pro- 
cesses become  locked  together  by  new 
bony  processes  of  periosteal  origin,  ami 
finally  soldered  into  one  firm,  immovable 
mass.  The  heads  of  the  ribs  are  generally 
joined  in  the  same  manner. 

Diagnosis.  —  In  the  early  stages  the 
diagnosis  is  difficult.  The  disea.>^es  with 
which  it  is  most  likely  to  be  confounded 
are  hysteria,  neuralgia,  and  rheumatisu). 
The  continuous  pain  in  the  back,  in- 
creased by  pressure  and  the  application 
of  a  hot  sponge  or  ice;  the  slight  swelhiig 
over  the  spinous  processes  ;  the  awkward- 
ness of  gait   and  difficulty  in  rising, 
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stooping,  tiirning,  or  standing  occurring 
in  a  child  or  youth  will  be  sufficient  to 
show  the  natui-e  of  the  complaint.  Up 
to  the  age  of  puberty  the  curves  natural 
to  the  spine  are  not  entirely  formed. 
This  condition,  in  conjunction  with  great 
flexibility  of  the  spine  in  early  life,  gives 
rise  to  appeai-ances  which  are  often 
deceptive.  Projections  appear  at  various 
parts,  more  especially  in  the  lumbar 
region,  which  are  liable  to  be  mistaken 
for  commencing  caries.  If  the  surgeon 
cannot  satisfy  himself  as  to  the  diagnosis 
by  careful  manipulation,  he  may  do  so 
by  placing  the  child  in  a  prone  position 
and  raising  the  hips  above  the  level  of 
the  spine.  If  there  be  no  disease  the 
projection  will  then  disappear.  In  the 
later  stages  no  difficulty  can  arise. 
The  diagnosis  of  psoas  abscess  from 
other  abscesses  or  tumours  of  the  groin 
is  not  always  easy.  Erichsen  enumerates 
the  following  causes  which  may  give  rise 
to  abscess  in  the  groin.  1.  Large  lym- 
phatic collections  in  the  subcutaneous  or 
intermuscular  planes  of  cellular  tissue. 
2.  Disease  of  the  cellular  tissue  round 
the  kidney.  3.  Pericaecal  abscess  (on 
the  right  side  only).  4.  Iliac  abscess, 
whether  forming  merely  in  the  iliac 
fascia  or  dependent  on  disease  of  the 
pelvic  bones.  5.  Hip-joint  disease,  the 
abscess  being  pelvic,  6.  Large  buboes 
or  glandular  abscesses.  7.  Empyema, 
perforating  the  pleura  and  finding  its 
way  down  behind  the  diaphragm.  8. 
Serous  or  hydatid  cysts.  From  these 
abscesses  a  psoas  abscess  is  distinguished 
by  the  pain,  tenderness,  and  projection 
of  the  spinous  processes  which  accompany 
it.  From  iliac  abscess,  which  sometimes 
enters  the  sheath  of  the  psoas  muscle, 
a  psoas  abscess  is  recognised  by  the 
former  occurring  after  middle  age,  point- 
ing above  Poupart's  ligament,  and  coming 
on  gradually;  the  latter  in  children, 
pointing  below  Poupart's  ligament,  and 
appearing  suddenly,  added  to  which 
there  is  pain  in  walking,  extending  the 
leg,  and  standing. 

In  diffuse  aneurism  of  the  abdominal 
aorta  or  ihac  arteries  the  absence  of 
fluctuation,  history,  sudden  onset,  and 
stethoscopic  examination  serve  to  dif- 
ferentiate this  condition  from  a  psoas 
abscess. 

Fatty  tumours  do  not  diminish  on 
pressure,  and  have  no  imj[.ulse  on 
coughing. 


Femoral  hernia  is  most  liable  to  be 
confounded  with  a  psoas  abscess,  as  they 
both  have  an  impulse  on  coughing,  and 
disappear  or  diminish  on  pressure  ;  but 
in  a  psoas  abscess  there  is  a  soft,  fluctu- 
ating feel,  an  intra-abdominal  portion, 
on  removing  the  pressure  the  swelling 
slowly  returns,  although  the  patient 
I'emain  in  a  recumbent  position,  and 
there  be  no  gurgling  on  reduction.  When 
the  abscess  points  external  to  the  femoral 
vessels  it  is  clearly  not  a  femoral  hernia, 
and  when  it  reaches  the  apex  of  Scarpa's 
triangle,  though  internal  to  the  vessels, 
it  is  to  the  inner  side,  and  much  below 
the  saphenous  opening. 

Serous  and  hydatid  cysts  are  known 
by  the  character  of  the  fluid. 

Prognosis  —  As  regards  life,  depends 
on  the  extent  of  the  disease,  whether 
there  be  much  ciirving  of  the  spine, 
which  is  favourable  to  ankylosis  and 
recovery,  and  the  size  of  the  abscess. 
The  deformity  is  usually  irremediable. 
Recovery  is  a  slow  process,  and  takes 
from  three  to  ten  years.  Death  may 
occiu"  from  exhaustion,  suppuration, 
septicaemia,  pyaemia,  haemorrhage  from 
the  abscess  opening  into  an  artery, 
peritonitis,  pneumonia,  amyloid  degen- 
eration, meningitis,  paralysis,  andtubei- 
culosis. 

Treatment. — A  great  change  has  taken 
place  in  late  years  in  the  treatment  of 
angular  curvature  by  the  introduction  of 
Sayre's  plaster  of  Paris  jacket. 

Sat/re's  Method  of  Applying  the  Plaster 
of  Paris  Jacket. — "The  bandages  in  the 
application  of  this  treatment  must  con- 
sist of  some  loosely  woven  material, 
such  as  eross-barred  muslin,  mosquito 
netting,  or  crinolin*.  This  should  be 
torn  into  strips  3  yards  long,  and  from 
2^  to  3  inches  wide,  according  to  the 
size  of  the  patient  on  w'hom  it  is  to  be 
used.  Its  meshes  must  be  completely 
filled  by  di-awing  the  bandage  through 
very  fine  and  freshly  ground  plaster  of 
Paris  that  has  not  been  long  exposed  to 
the  air,  this  plaster  at  the  same  time 
being  very  thoroughly  rubbed  into  the 
material.  Each  strip  should  be  then 
rolled  up  so  as  to  form  an  ordinary 
roller  bandage.  Several  of  the  bandages 
thus  prepared  may  be  kept  ready  for  use 
in  an  air-tight  tin  vessel.  When  re- 
quired they  are  set  on  end,  one  at  a  time, 
in  a  basin  containing  sufficient  depth 
of  water  to  cover  them  entirely.    A  free 
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escape  of  bubbles  of  gas  through  the 
water  will  be  observed  for  a  short 
time  ;  when  this  has  ceased  the  bandage 
is  ready  for  use.  The  surface  of  the 
skin  should  be  protected  by  an  elastic 
but  closely  fitting  shirt  or  vest,  without 
armlets,  but  with  tapes  to  tie  over  the 
shoulders,  and  composed  of  some  soft 
woven  or  knitted  material.  For  the 
purposes  of  suspending  the  patient  I 
make  use  of  a  very  convenient  apparatus, 
which  consists  of  a  curved  iron  cross- 
beam, to  which  is  attached  an  adjustable 
head  and  chin  collar  with  straps,  and 
also  two  axillary  bands.  To  a  hook  in 
the  centre  of  the  bar  is  fixed  a  pulley,  the 
other  end  of  which  is  secured  either  to  a 
hook  in  the  ceiling  or  the  top  of  an  iron 
tripod  about  10  feet  in  height.  The 
head  and  chin  collar  and  the  axillary 
supports  having  been  carefully  adjusted, 
the  patient  is  gradually  drawn  up  until 
he  feels  comfortable.  Before  applying 
the  plaster  bandage  I  place  over  the 
abdomen,  between  the  shirt  and  the  skin, 
a  pad  composed  of  a  towel  folded  up  so 
as  to  foi'm  a  wedge-shaped  mass,  the  thin 
edge  being  directed  downwards.  This  is 
intended  to  leave  room  when  removed 
for  the  expansion  of  the  abdomen  after 
meals,  and  so  I  call  it  the  '  dinner  pad.' 
It  is  important  to  make  it  thin  where  it 
comes  under  the  lower  edge  of  the  jacket, 
or  else  the  jacket  would  fit  too  loosely 
about  the  lower  part  of  the  abdomen. 
It  should  be  taken  out  first  before  the 
plaster  sets.  If  there  be  any  very 
prominent  spinous  processes  which  at 
the  same  time  may  have  become  inflamed 
in  consequence  of  pressure  produced  by 
instruments  previously  worn,  or  from 
lying  in  bed,  such  places  should  be 
guarded  by  little  pads  of  cotton  or  cloth, 
or  little  glove  fingers  filled  with  wool 
placed  on  either  side  of  them.  Another 
detail  which  I  have  found  of  practical 
value  in  some  cases,  is  the  application 
under  the  shirt,  over  each  anterior  iliac 
spine,  of  two  or  three  thicknesses  of 
folded  cloth,  3  or  4  inches  in  length. 
If  these  little  pads  be  removed  just 
before  the  plaster  has  completely  set, 
.such  bony  processes  will  be  left  free 
from  pressure.  If  the  patient  be  a 
female,  and  especially  if  she  be  develop- 
ing at  the  time,  it  will  be  necessary  to 
apply  a  pad,  under  the  shirt,  over  each 
breast  before  the  plaster  bandage  is  put 
on.    These  pads  should  be  removed  just 


before  the  plaster  sets,  and  at  the  same 
time  slight  pressure  should  be  made 
over  the  sternum  for  the  purpo.se  of 
indenting  the  central  portion  of  tlje 
plaster  jacket.  The  skin-fitting  shirt 
having  been  tied  over  the  shoulders, 
and  then  pulled  down  and  kept  stretched 
by  means  of  tapes  applied,  one  in  fi'ont, 
the  other  behind,  near  its  lower  edge, 
and  tied  tightly  over  a  handkerchief 
placed  on  the  perineum,  the  patient  is 
to  be  gently  and  slowly  drawn  up  by 
means  of  the  apparatus  until  he  feels 
perfectly  comfortable,  ancZ  never  beyond 
tJiat  point,  and  while  he  is  retained  in 
this  position  the  plaster  bandage  is  to 
be  applied.  A  prepared  and  saturated 
roller,  which  has  been  gently  squeezed 
to  remove  all  surplus  water,  Ls  now 
applied  round  the  smallest  part  of  the 
body,  and  is  carried  around  and  around 
the  trunk  downwards  to  the  crest  of  the 
ilium,  and  a  httle  beyond  it,  and  up- 
wards from  below  upwards  in  a  spii-al 
direction,  until  the  entire  trunk  from 
the  pelvis  to  the  axilla  is  encased.  The 
bandage  should  be  placed  smoothl}' 
round  the  body,  not  di-awn  too  tightly, 
and  especial  care  taken  not  to  have  anj' 
single  turn  tighter  than  the  rest.  Each 
layer  of  bandage  should  be  rubbed  most 
thoroughly  with  the  hand  by  the  assistant, 
that  the  plaster  may  be  closely  incor- 
porated in  the  meshes  of  the  crinohne, 
and  bind  together  the  various  bandages 
which  make  up  the  jacket,  thxis  making 
it  much  stronger  than  if  attention  be 
not  paid  to  this  particular.  If  you 
notice  any  spot  which  seems  weak  or 
likely  to  give  way,  pass  the  bandage 
over  it  and  then  fold  it  back  on  itself, 
and  do  this  until  you  have  placed 
several  thicknesses  of  bandage  over  this 
point,  being  careful  to  wet  all  well  to 
gether,  and  then  pass  a  turn  completely 
round  the  trunk  to  retain  any  ends 
which  might  have  a  tendency  to  become 
detached.  In  a  very  short  time  the 
plaster  sets  with  sulficient  firmness  so 
that  the  patient  can  be  removed  fi-om 
the  suspending  apparatus  and  laid  on 
his  face  or  back  on  a  hair  matti-ess, 
or  air  bed.  Before  the  plaster  has 
completely  set  the  dinner  pad  is  to 
be  removed,  and  the  plaster  gently 
pressed  in  with  the  hand  in  front  of 
each  iliac  spinous  process,  for  the  pur- 
pose of  widening  the  jacket  over  the 
bony  projection.    In  the  case  of  a  young 
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child  with  a  small  pelvis  it  may  happen 
that  the  circumference  of  the  body  at 
the  umbilicus  is  as  great  as  around  the 
pelvis,  you  can  still  obtain  a  point  of  sup- 
port at  the  pelvis,  if,  as  the  jacket  hardens, 
you  will  press  it  in  at  the  sides  above  the 
ilium,  and  in  front  and  rear  above  the 
pubes.  If  any  abscesses  be  present 
they  must  be  freely  opened  antiseptically 
at  the  most  dependent  part,  and  then 
the  contents  completely  abstracted. 
After  each  abscess  has  been  thoroughly 
evacuated,  fill  the  cavity  with  Peruvian 
balsam,  place  oakum  over  the  opening, 
and  cover  it  with  a  piece  of  oil  silk. 
Then  place  on  this  a  piece  of  folded 
pasteboard  larger  than  the  abscess, 
carrying  a  long  sharp  pin  through  its 
outer  leaf.  Now  pull  down  the  shirt, 
and  the  pin  will  project,  and  each  turn 
of  the  bandage  can  be  carried  over  the 
pin  without  forcing  it  into  the  abscess 
cavity  below,  and  the  surgeon  is  fur- 
nished with  a  guide  in  making  an 
opening  which  shall  lead  directly  to  the 
diseased  surface.  When  the  plaster  has 
nearly  set  the  bandage  should  be  cut 
away  round  the  pin  until  the  shirt  is 
reached,  when  the  latter  should  be 
starred  or  cut  in  strips  from  the  pin 
until  an  opening  has  been  made  of 
sufficient  size  to  remove  the  pasteboard. 
The  oil  silk  is  starred  in  a  similar  manner, 
so  that  when  the  strips  are  reversed 
they  will  cover  the  edges  in  the  opening 
of  the  plaster  where  they  can  be  glued 
down  with  gvun-shellac." 

I  have  given  Sayre's  method  in  his 
own  words,  as  without  attention  to 
all  the  details  the  surgeon  will  not 
obtain  the  success  he  ought.  In  some 
cases  the  suspension  of  the  patient 
is  irksome,  and  even  attended  with 
danger ;  to  obviate  this  that  excellent 
surgeon,  Mr.  Davy,  has  modified  Sayre's 
plan. 

Davys  Method  of  Applying  the  Plaster 
of  Paris  Jacket. — Apiece  of  strong  can- 
vas (a  common  sheet  or  long  night-shirt 
will  do)  is  procured  longer  than  the 
patient's  height,  and  the  arms  are 
passed  through  two  slits  in  the  canvas 
at  suitable  points,  so  that,  in  the  first 
instance,  a  loose  canvas  long  apron,  witli 
ends  one  turned  downwards  over  the 
chest  and  the  other  on  the  floor,  fits 
round  the  front  and  sides  of  the  body. 
This  apron  is  then  removed  from  the 
patient  and  a  vest  applied,  of  thicker 


material,  and  far  more  open-meshed 
than  usual.  The  canvas  hammock  is 
next  slung,  at  two  fiixed  points,  by 
attaching  its  two  folded  ends  with  two 
strong  bandages,  and  the  patient  placed 
in  the  hammock  face  downwards,  an 
aperture  being  made  over  the  patient's 
lips  to  permit  breathing  and  free  con- 
versation. The  sui'geon  leisurely  applies 
the  plaster  of  Paris  outside  the  canvas 
hammock.  The  children  are  comfort- 
able in  these  hammocks  while  the 
plaster  is  setting.  When  the  bandage 
has  firmly  set,  the  whole  hammock  and 
patient  are  taken  down  and  the  super- 
fluous ends  above  and  below  the  plaster 
cut  oflT ;  so  that  in  this  case  the  canvas 
remnant  acts  as  an  accessory  vest  to  the 
patient's  frame.  More  recently,  Davy 
uses  towelling  for  the  hammock,  and 
fastens  it  at  one  end  to  a  broomstick, 
and  at  the  other  by  a  slip  knot  to  a  set 
of  compound  pulleys.  The  hammock 
only  reaches  to  the  chin,  and  the  foi'e- 
head  is  supported  by  a  cross  band  of 
leather.  The  hammock  is  withdrawn 
when  the  plaster  has  set.  The  general 
treatment  consists  in  good  nourishing 
diet,  tonics,  as  cod-liver  oil,  iodide  of 
iron,  maltine,  etc.,  sea  air  and  an  occa- 
sional dose  of  calomel.  It  was  formerly 
the  practice  to  keep  the  patient  on  a 
prone  couch  for  twelve  or  eighteen 
months,  until  ankylosis  had  occurred ; 
but  now,  by  Sayre's  jacket  carefully 
applied,  rest  is  given  to  the  spine,  and  a 
support  to  the  superincumbent  weight, 
whilst  the  patient  is  able  to  move  about, 
except  in  the  case  of  "  very  small  chil- 
dren with  undeveloped  pelvis,  when 
extension  and  the  horizontal  position 
must  be  used."  If  paralysis  be  present 
bichloride  of  mercury  (gr.  -^^  to  y^-)  is 
serviceable,  and  the  actual  cautery  by 
the  side  of  the  affected  part.  Should 
abscesses  form  they  must  be  opened 
as  soon  as  possible  under  strict  aseptic 
precautions.  A  psoas  abscess,  when 
intra-abdominal,  may  be  opened  in  one 
or  two  situations  :  1 .  Above  Poupart's 
ligament ;  2.  In  the  loin.  1.  The  in- 
cision is  made  in  the  same  line  as  that 
for  ligaturing  the  external  iliac  artery, 
the  structures  are  divided  until  the 
fascia  transvei'salis  is  reached,  and  a  pair 
of  dressing  forceps  pushed  into  the  abscess 
cavity,  the  opening  dilated,  the  pus 
evacuated,  and  a  drainage  tube  inserted. 
A  Listerian  dressing  is  used.    2.  The 
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patient  is  placed  as  for  colotomy,  and  a 
vertical  incision  four  inches  long  made 
fit  the  edge  of  the  ei-ector  spinte  muscle, 
with  its  centre  two  inches  above  and  in 
a  line  with  the  posterior  iliac  spine. 
The  dissection  is  carried  down  to  the 
quadratus  lumborum  which  is  divided 
foi-  two  inches,  and  the  subperitoneal  fat 
recognised.  Then  a  finger  is  passed  into 
the  wound,  and  on  counter-pressure 
being  made  in  front,  the  abscess  is  recog- 
nised and  incised.  A  large  and  long 
drainage  tube  is  inserted  and  fastened 
to  the  skin  wound,  which  is  closed  with 
superficial  and  deep  sutures.  The  patient 
must  be  kept  in  bed,  and  on  no  account 
be  allowed  to  raise  his  shoulders  until 
the  abscess  cavity  heal,  and  for  six 
weeks  afterwards.  Proper  pads  must  be 
kept  applied  over  the  course  of  the 
abscess. 

Disease  of  the  Atlo-Axoid  Region  may 
commence  in  the  joints  or  bones. 

Symptoms. — 1.  Unilateral  pains  about 
the  back  of  the  head  or  upper  part  of 
neck,  occasionally  pains  in  eating  and 
speaking,  or  on  deep  inspiration.  The 
pains  are  often  referred  to  the  larynx  or 
scapula.  In  children  obscure  pains  in 
the  head  simulating  cerebral  meningitis 
may  be  present.  2.  Position.  The  head 
is  kept  perfectly  fixed  and  rigid,  being 
supported  by  both  hands,  all  motion,  and 
especially  lateral  flexion,  is  painful. 
Muscular  spasm  may  cause  wry  neck. 
8.  Swelling  about  the  nape  of  the  neck 
due  to  cedema.  4.  Deformity  from  slid- 
ing forwards  of  the  atlas,  and  projection 
of  the  spine  of  the  axis,  followed  by  a 
compensatory  curve  in  the  dorsal  region. 
5.  Appetite  and  strength  diminish.  6. 
Nausea.  7.  Loss  of  voice.  8.  Dyspnoea 
due  to  post-pharyngeal  abscess.  The 
P  itient  succumbs  to  exhaustion,  or  sud- 
denly from  dislocation  of  the  atlas  and 
compression  of  the  cord.  Most  cases 
recover  with  ankylosis  if  recognised 
early.  This  disease  may  result  from 
syphilis,  or  occur  as  a  sequence  of  an 
ulcer  of  the  pharynx,  and  seems  to  be 
more  common  in  adults.  Disease  in 
this  situation  may  so  closely  simulate 
ordinary  wry  neck  that  an  error  in 
diagnosis  may  easily  be  committed 
(Brodhurst). 

Treatment. — Rest  for  three  to  six 
months  in  the  horizontal  position,  with  a 
small  pillow  under  the  neck  and  .sand 
bags  at  the  side  of  the  head,  followed 


by  some  mechanical  support  as  Sayre's 
jacket  and  jury-mast,  or  a  collar  of 
leather,  gutta  percha,  or  pasteboard, 
and  the  administration  of  tonics.  It 
must  be  remembered  that  any  sudden 
movement  may  cause  instant  death. 

Sayre's  Treatment. — If  the  cervical  or 
upper  dorsal  vertebrae  be  implicated,  it 
is  necessary  to  treat  the  disease  by  an 
instrument  called  a  jury-mast.  This 
consists  of  two  pieces  of  malleable  iron 
bent  to  fit  the  curve  of  the  back.  To 
the  lower  portion  are  attached  three  or 
four  strips  of  tin  long  enough  to  go 
nearly  round  the  body,  these  strips  are 
roughened  like  a  nutmeg  grater  by 
having  holes  punched  in  them  in  both 
directions,  in  order  firmly  to  fasten  the 
strips  to  the  jacket.  From  two  iron 
bars,  at  the  upper  extremity  of  the 
curved  iron  pieces,  springs  a  central 
steel  shaft,  carried  in  a  curve  over  the 
top  of  the  head,  and  capable  of  being 
elongated  at  will.  To  this  is  attached 
at  its  upper  extremity,  a  swivel  cross 
bar,  with  hooks  from  which  depend 
straps  supporting  a  head  and  chin  collar. 
This  cross  bar  must  be  placed  above  the 
curved  steel  arm,  or  it  will  be  Kable  to 
become  detached.  The  apparatus  is  thus 
applied  :  the  patient  having  been 
encased  in  the  usual  manner  in  a  few 
thicknesses  of  plaster  roller,  the  jury- 
mast  is  put  on  over  this,  care  being 
taken  that  the  malleable  iron  strips  are 
bent  so  as  to  conform  to  the  sui-face  of 
the  plaster  on  each  side  of  the  spine, 
and  that  the  shaft  over  the  head  be 
kept  in  the  same  line  as  the  spinous 
processes.  The  extremity  to  which  the 
swivel  cross  bar  is  attached  should  be 
over  the  vertex  of  the  head,  so  that 
when  the  straps  are  applied  the  line  of 
traction  shall  be  neither  too  far  forwards 
nor  too  far  backwards.  The  perforated 
tins  are  carried  partially  round  the  body. 
The  apparatus  having  been  thus  care- 
fully adjusted,  fresh  layers  of  plaster 
bandage  are  applied  over  it  in  order  to 
hold  the  instrument  in  its  place,  tlu' 
assistant  being  careful  to  rub  the  ban- 
dage into  all  the  inequalities  caused  by 
the  instrument.  After  the  jacket  has 
thoroughly  hardened,  the  cliin  piece  is  to 
be  applied  around  the  ])atient's  neck, 
so  that  it  supports  the  chin  and  occiput 
comfortably,  and  the  straps  attached  to 
it  are  hooked  on  to  the  cross  bar,  the 
degree  of   traction  made  upon  them 
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being  regulated  by  the  feelings  of  the 
patient. 

If  abscess  occur  it  points  at  the  back 
of  the  pharynx  and  should  be  opened 
there.  This  is  best  done  by  a  flat  trocar 
and  canula,  so  that  the  pus  is  evacuated 
Avell  out  of  the  way  of  the  air  tube. 
The  abscess  may  point  at  the  sides  or 
back  of  the  neck,  most  usually  in  the 
posterior  triangle  in  front  of  the  trape- 
zius or  close  to  the  posterior  border  of 
the  stern o-mastoid.  Very  rarely  the 
abscess  enters  the  posterior  mediastinum, 
and  may  burst  into  the  pleura,  pericar- 
dium, or  running  forward  open  under 
the  edge  of  the  rib.  The  abscess  may 
also,  as  a  rare  event,  pass  under  the 
clavicle  and  then  run  down  outside  the 
thorax. 

Lateral  Spinal  Curvature — Scoliosis  — 
occurs  most  frequently  between  the  ages 
of  seven  and  seventeen,  and  is  most  com- 
mon in  the  female  sex.  The  nature  of  the 
disease  appears  to  be  a  relaxation  of  the 
ligaments  and  muscles  of  the  spine,  from 
general  debility  or  atonicity,  especially 
in  those  whose  growth  is  not  complete ; 
this  produces  a  lateral  deviation  of  the 
vertebral  column,  and  rotation  of  the 
vertebrae  on  their  axes.    The  first  stage 
commences  with  disinclination  to  move, 
and  the  body  stoops  and  is  ill-balanced, 
particularly  in  the  evening  and  after  any 
fatigue.    Secondly,  the  natural  spinal 
curves   are  modified,   the  loins  being 
straightened  and  the  back  and  shoulders 
rounded.     Thirdly,  the  spine  becomes 
ciirved  laterally.    The  part  of  the  spine 
chiefly  alfected  is  the  dorsal  region,  which 
is  curved  with  the  convexity  to  the 
right,  thus  occasioning  the  corresponding 
shoulder  and  scapula  to  seem  larger  than 
natural.     As  the   disease  advances  a 
compensatory  move  takes  place  in  the 
lumbar  region  with  the  convexity  to  the 
left,  causing  the  hip  on  the  side  of  the 
lumbar  convexity  to  appear  unduly  pro- 
minent.     Brodhurst,   however,   is  of 
'  opinion  that  "  in  ninety-five  cases  in  every 
hundred  the  lumbar  curve  is  the  piimary 
i  and  the  dorsal  the  secondary  curve  ;  that 
lis  to  say,  in  these  ninety-five  cases  the 
1  cause  is  from  below  (flat-foot,  knock-knee 
'  or  both,  or  muscular  weakness)  occasion- 
'  ing   an  oblique  pelvis  and  a  lumbar 
•  curve  with  a  consecutive  dorsal  curve. 
The  primary  curve  is  always  the  bolder." 
In  whatever  way  the  curvature  is  pro- 
i  duced  the  bodies  of  the  dorsal  vertebrae  | 


at  the  same  time  are  necessarily  rotated 
baciiwards  towards  the  left  upon  the 
articular  processes  of  the  concave  side  as 
pivots,  and  those  of  the  lumbar  region 
towards  the  right ;  so  that  the  front  of 
the  bodies  look  towards  the  convexity 
and  the  tips  of  the  spinous  processes 
towards  the  concavity  of  the  curve.  As 
a  sequence  of  rotation  of  the  vertebrae, 
the  ribs  undergo  a  similar  change ;  on  the 
convex  side  of  the  curve  they  are  spread 
out  like  a  fan  and  rotated  backwards; 
on  the  concave  side  they  are  contracted 
and  rotated  forwards.  The  entire  thorax 
is  enlarged  on  one  side  and  diminished 
on  the  other.  The  scapulae  follow  the 
ribs.  The  aorta  accompanies  the  curva- 
ture of  the  vertebrae,  and  will  thus  lie 
out  of  its  usual  course  and  might  be  mis- 
taken for  an  aneurism.  Together  with 
severe  lumbar  curvature,  Brodhurst 
points  out  that  there  is  always  found 
obliquity  of  the  pelvis.  This  is  not  a 
simple  tilting  to  one  side,  but  there  is 
at  the-  same  time  a  slight  movement  of 
rotation  of  the  pelvis  itself ;  so  that  the 
anterior  superior  spinous  process  of  the 
ilium  is  not  only  raised  above  that  of 
the  opposite  side,  but  is  also  thrown 
back ;  while  on  the  other  side  it  is  de- 
pressed and  carried  forward.  In  the 
male  the  triangular  ligament  of  the 
urethra  with  the  rest  of  the  pelvis  is 
twisted,  and  consequently  the  direct 
course  of  the  urethra  behind  the  liga- 
ment no  longer  corresponds  with  that  in 
front,  and  this  may  cause  a  serious  im- 
pediment to  the  introduction  of  a  cathe- 
ter into  the  bladder.  In  addition  to 
being  displaced,  the  vertebrae  are  com- 
pressed and  accommodative  absorption 
takes  place  from  pressure,  although  the 
bones  are  not  diseased.  In  severe  cases 
buttresses  of  new  bone  are  found  within 
the  concavity  of  the  curve. 

Mechanism. — The  strength  of  the  spine 
depends  on  the  manner  in  which  the 
individual  bones  composing  it  are  united 
by  strong  ligaments  and  supported  by 
powerful  muscles ;  if  from  any  cause  these 
connecting  media  become  weak,  the  spinal 
column  yields  under  the  weight  of  the 
head  and  superior  extremities,  and  bends 
usually  in  a  lateral  direction.  Sometimes 
the  curve  is  backwards,  cyphosis,  being 
an  exaggeration  of  that  which  naturally 
exists  in  the  cervical  and  upper  dorsal 
region,  in  other  cases  it  is  forwards, 
I  lordosis,  and  manifests  itself  in  the  lum- 
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bar  region,  where  such  a  curve  is  normally 
present. 

Causes. — Pirrie  arranges  the  causes  of 
lateral  curvature  thus  :  1.  Debility  or 
muscular  atony  and  relaxation  of  the 
spinal  ligaments ;  2.  Hypertrophy  as  of 
the  muscles  of  an  upper  extremity ;  3. 
Atrophy,  the  result  of  paralysis,  of  local 
inflammation,  of  amputation  of  an  upper 
extremity,  or  of  an  ankylosis  of  the 
elbow  or  shoulder ;  4.  Spasm  of  the 
muscles  of  the  neck  or  back ;  5.  Obli- 
quity of  the  pelvis,  as  is  produced  by 
unequal  length  of  legs ;  6.  Rickets;  7. 
Altered  capacity  of  one  side  of  the 
thorax  ;  8.  Deficiency  or  excess  of  de- 
velopment of  the  bodies  of  the  vertebrae. 
Debility  is  the  most  common  cause,  and 
may  be  general  or  local.  General  de- 
bility may  result  from  the  age  of  puberty, 
rapid  growth,  want  of  proper  exercise, 
anaemia,  sedentary  occupations,  protracted 
fevers,  etc.  Local  debility  affecting  the 
spinal  muscles,  arises  from  long  continued 
maintenance  of  the  erect  position,  habi- 
tually keeping  the  body  in  a  bent  posture, 
as  in  drawing,  writing,  sewing,  playing  the 
piano,  etc.  Arrested  growth  from  tight 
lacing  also  enfeebles  the  spinal  muscles. 

Hypertrophy  is  occasioned  in  various 
ways.    The  excessive  use  of  one  arm  as 
exemplified  in  blacksmiths,  compositors, 
seamstresses,  etc.,  produces  increased  de- 
velopment of  the  muscles  which,  having 
their  origin  at  the  spine  act  on  the  upper 
extremity,  and  thus  these  overpowering 
their  antagonists  produce  a  marked  cur- 
vature.   In  a  similar  manner  any  cause 
which    will  occasion  atrophy  of  these 
muscles  by  permitting  free  action  to  the 
healthy  side,  is  followed  by  curvature. 
Similar  consequences  result  from  spas- 
modic contractions  of  the  muscles  as  in 
wry-neck.    "  Inequality  in  the  length  of 
the  lower  limbs,  whether  produced  by  a 
bent  tibia  or  femur,  by  flat-foot,  or  knock- 
knee,  by  muscular  contraction,  articular 
disease,  or  by  partial  loss  of  muscular 
power,  will  induce  obliquity  of  the  pelvis 
and  a  primary  lumbar  curve"  (Brodhurst). 
In  rickets  the  bones  are  too  soft  to  resist 
the  action  of  the  muscles.   Altered  capa- 
city of  one  side  of  the  chest  as  a  cause  of 
lateral  curvature  is  exemplified  by  what 
occurs  in  empyema,  the  ribs  falling  in  on 
the  affected  side,  the  shoulder  being  de- 
pressed, and  the  muscles  being  weakened, 
so  that  the  spine  is  drawn  over  to  the 
healthy  side. 


Symptoms. — The  earliest  is  a  promin- 
ence of  the  right  scapula,  due  to  the 
bulging  of  the  thorax  beneath  and  out- 
side the  angle  of  the  scapula  as  the  result 
of  the  dorsal  curve ;  on  account  of  this, 
patients  complain  that  their  shoulder  is 
"  growing  out."    A  posterior  projection 
of  the  innominate  bone,  marked  by  a 
protuberance  backwards  just  outside  the 
sacro-iliac  joint,  is  also  an  early  sign,  and 
is  due  to  the  lumbar  curve ;  at  the  same 
time  the  left  hip  appears  enlarged.  To 
examine  the  spine,  the  patient's  back 
should  be  stripped  as  low  as  the  tro- 
chanters, and  she  should  be  standing 
opposite  the  light,  with  her  boots  off. 
The  heels  should  be  together,  the  knees 
straight,  and  the  arms  at  the  side ;  each 
spinous  process  being  marked  with  an 
ink  spot,  and  the  levels  of  the  crista  ilii 
and  scapulae,  the  deformity  can  be  readily 
recognised.    If  in  doubt,  make  the  pa- 
tient  lean    forwai'ds  with   her  hands 
together,  as  if  to  touch  the  ground,  and 
rise  slowly,  when  any  irregularity  or  ro- 
tation will  be  visible.  "  Distortion  of  the 
spine  is  never  stationary,  but  it  advances 
slowly,  until  at  length  ankylosis  takes 
place  between  the  bodies  of  the  vertebrae 
and  also  between  the  articulating  pro- 
cesses."   As  the  disease  progresses,  the 
distortion  becomes  increasingly  apparent, 
the  trunk  is  shortened  and  seems  com- 
pressed, the  ribs  are  compressed  from 
side  to  side  and  bulged  forwards.  In  very 
advanced  cases,  owing  to  extreme  rotation 
of  the  vertebrae,  the  angles  of  the  ribs  on 
the  inner  side  are  carried  so  far  back- 
wards as  to  form  a  prominent  ridge 
concentric  with  the  spinous ;  and  finally 
proximal  ends  of  ribs  from  the  articulat- 
ing surfaces  to  the  angles  are  twisted 
round  the  long  axis  of  the  spine  so  as  to 
touch  the  sides  of  the  vertebras  and  be 
coiled  on  them.  The  viscera  of  the  thorax 
and  abdomen  are  compressed,  their  func- 
tions disturbed,  and  the  nutrition  of  the 
body  impaired,  producing  debility,  pallor, 
loss  of  flesh,  palpitation,  fainting,  difficult 
respiration,  etc.  When  the  curve  is  recent 
the  spine  can  be  restored  to  its  normal 
length,  but  after  a  time  the  curve  is 
permanent.  Cases  due  to  paralysis  of  tlie 
muscles  of  the  back,  or  in  which  there  is 
osseous  deformity,  are  very  unfavourable. 

Treatment. — 1.  Remove  predisposing 
and  exciting  causes ;  good  food,  modemte 
exercise,  and  iron,  are  the  general  meA- 
sures  to  be  adoiited.    2.  The  patient 


LATEEAL  SPINAL  CURVATURE. 


199 


should  recline  as  much  as  possible  on  an 
iuclined  plane,  with  a  pillow  under  the 
lumbar  region.  She  should  not  stand  or 
sit  much.  Noble  Smith  advises  the  prone 
position  on  a  couch  made  horizontal  be- 
neath the  thorax  and  slanting  slightly 
fiom  the  pelvis  towards  the  feet.  3. 
Manipulations  by  a  rubber  to  the  spinal 
muscles.  4.  Locally,  Sayre's  plaster  of 
Paris  jacket,  worn  as  a  corset  and  re- 
moved at  night  and  for  gymnastic 
exercises,  or.  Chance's  apparatus.  5. 
Methodical  exercises  repeated,  but  li- 
mited, to  strengthen  the  muscles  of  the 
back.    6.  Cold  sponging  is  useful. 

In  cases  when  rotation  has  taken 
place,  a  mechanical  support  is  useful, 
consisting  of  a  thin  metal  band  round 
the  hips,  two  steel  bands  along  the  spine, 
arm  pieces,  and  an  elastic  belt  round  the 
abdomen,  with,  if  necessary,  a  side  piece 
to  press  on  the  ribs.  Noble  Smith  i-ecom- 
mends  an  apparatus  invented  by  E.  J. 
Chance.  He  thus  describes  it  :  "A  belt 
surrounds  the  pelvis,  a  single  upright 
rod  passes  from  this  belt  as  high  as  the 
shoulders;  a  pad,  movable  by  a  key,  is 
attached  to  the  upright  rod ;  shoulder 
straps  proceed  from  this  pad ;  an  abdo- 
minal belt  is  attached  by  straps  to  a  pad 
opposite  the  lumbar  region,  and  this  pad 
is  fixed  to  the  upright  rod.  The  appa- 
ratus is  so  fitted  that  when  the  patient 
is  seated  the  lower  portion  of  the  pelvic 
belt  comes  in  contact  with  the  chair,  so 
that  the  support  in  resting  the  back  is 
complete.  In  more  severe  cases  lateral 
plates  are  fitted  to  the  upright  bar,  which 
can  be  accurately  adjusted  to  the  curves. 
The  plate  upon  the  convex  .side  of  the 
dorsal  curve  is  counterbalanced  by  the 
plate  which  is  placed  against  the  side  of 
the  thorax  beneath  the  arm  of  the  oppo- 
site side." 

Bernard  Roth  recommends  the  follow- 
ing twelve  exercises  for  strengthening 
the  spinal  muscles.  1.  Lying  on  the 
back,  arms  by  the  side  of  the  body, 
hands  supinated,  slow  and  full  inspira- 
tion by  the  nose,  slow  expiration  by 
the  mouth  (repeated  four  times),  2. 
Similar  exercise  with  the  arms  extended 
upwards  by  the  side  of  the  head.  3. 
Same  position  as  1,  head  rotation,  on 
axis  to  right  and  left  alternately,  also 
lateral  flexion  of  the  head  to  right  and 
left  alternately  four  times.  4.  Lying 
on  the  back,  slow  simultaneous  circum- 
duction of   both  shoulder -joints  from 


before  backwards,  elbows  and  wrists  ex- 
tended (twelve  times).  5.  Same  position 
as  2,  hip  circumduction,  both  ways 
slowly ;  knees  kept  extended  (ten  times). 
6.  Lying  on  the  back,  simultaneous  ex- 
tension of  the  ai'ms  upwards,  outwards, 
and  downwards  from  a  position  with  the 
elbow  flexed  and  close  to  the  trunk 
(four  times).  7.  Lying  prone;  hip  cir- 
cumduction both  ways ;  knee  kept  ex- 
tended (ten  times).  8.  Sitting  on  a 
couch  with  the  back  at  an  angle  of  45° ; 
ankle  cii'cumduction  downwards,  inwards, 
upwards,  and  outwards,  the  toes  being 
directed  inwards  the  whole  time  (twenty 
times) ;  also  foot  abduction  (patient  resist- 
ing); abduction  (surgeon  resisting)  (eight 
times).  This  maybe  omitted  if  there  be  no 
tendency  to  flat  foot.  9.  Lying  on  the 
back,  arms  extended  upwards  by  the  side 
of  the  head ;  slow  flexion  of  both  arms 
(surgeon  resisting  by  grasping  the  hands), 
followed  by  extension  (patient  resis'ting) 
(six  to  eight  timesV  The  patient's  knees 
flexed  over  the  end  of  the  couch  or 
table,  fix  the  trunk.  10.  Patient 
sitting  astride  a  narrow  table  or  chair 
without  back,  with  hands  supinated, 
and  arms  down,  trunk  flexion  at  the 
lumbar  vei-tebrae  (patient  resisting 
slightly),  followed  by  trunk  extension, 
surgeon  resisting  by  his  hand  against 
the  back  of  the  patient's  head  (six  to 
ten  times).  11.  Patient,  with  arms 
extended  upwards,  leans  against  a 
vertical  post  or  door,  fitted  with  pegs 
on  each  side,  which  he  grasps;  the 
surgeon  gently  pulls  the  patient's  pelvis 
forwards  by  his  hands  on  the  sacrum 
(patient  resisting),  and  the  patient  then 
moves  back  the  pelvis  to  the  post  or 
door,  surgeon  resisting  (six  to  eight 
times).  At  no  time  are  the  patient's 
heels  to  be  raised  from  the  floor ;  also 
pelvis  rotation  on  its  axis  to  right  and 
left,  alternately  (surgeon  resisting  with 
his  hands  on  each  side  of  the  pelvis)  (six 
to  eight  times).  12.  Lying  on  the  back 
with  the  head  and  neck  projecting  be- 
yond the  end  of  the  table,  arms  by  the 
side  of  the  body,  hands  supinated,  the 
head  is  gently  flexed  by  the  sm-geon's 
hand  on  the  occiput  (patient  resisting), 
followed  by  head  extension  (surgeon 
resisting)  (eight  times).  The  patient 
should  rest  for  a  minute  or  two  be- 
tween each  exercise  on  a  couch  or  chair, 
with  a  movable  back  placed  at  an  angle 
of  46°,     During  all  exercises,  except 
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that  of  respiration,  the  patient  should 
count  aloud.  In  a  few  days,  if  there 
be  no  backache,  the  following  stancUng 
exercise  is  done :  the  patient  with  the 
feet  slightly  apart,  and  the  heels  fixed 
against  a  ledge  or  wall,  rests  with  the 
front  of  the  thighs  against  a  low 
padded  horizontal  bar;  whilst  holding 
herself  as  erect  as  possible,  the  surgeon 
then  gently  flexes  the  patient's  trunk, 
by  pressing  his  hand  against  the  back 
of  her  head  (patient  resisting),  and  then 
the  patient  slowly  resumes  the  vertical 
position  (surgeon  resisting).  In  about 
three  weeks  or  a  month  the  following 
exercises  can  be  tried,  known  as  "  For- 
ward lying,  heels  fixed,  trunk  extension 
and  flexion."  The  patient  hes  prone 
with  the  pelvis  and  legs  supported,  and 
the  heels  fixed  (the  latter  best  by  some 


one  sitting  on  them)  on  a  padded  table, 
while  the  head  and  trunk,  to  the  level 
of  the  iliac  crests,  project  beyond  the 
edge  of  the  table.  The  patient  slowly 
raises  the  trunk  to  the  level  of  the  pelvis 
and  slightly  higher,  and  then  slowly 
allows  the  trunk  to  be  flexed  by  its  own 
weight.  Another  good  exercise  Roth 
describes  as  "  Long  sitting,  trunk  ex- 
tension and  flexion."  The  patient  sits 
on  a  table  with  the  legs  extended  and 
knees  together ;  an  assistant  sits  on  the 
table  just  above  the  feet  to  fix  the  legs, 
the  patient  slowly  extends  the  spine 
against  the  surgeon's  resistance  until  the 
trunk  is  at  the  same  level  with  the  legs  ; 
the  patient  then  gently  resists  while 
the  surgeon  raises  the  trunk  again  to 
a  vertical  position. 


CHAPTER  XXVII. 

INJURIES  AND  DISEASES  OF  THE  FACE, 


Wov/nds  about  the  face  are  of  frequent 
occurrence.  They  are  followed  by 
copious  bleeding,  due  to  the  great  vascu- 
larity of  the  parts,  and  from  the  same 
reason  heal  with  rapidity.  The  edges 
must  be  accurately  adjusted  to  prevent 
an  unsightly  scar,  and  this  is  best 
achieved  by  fine  catgut,  sUver  or  silk 
sutures ;  or,  if  there  be  much  bleeding,  by 
harelip  pins  and  a  twisted  suture,  as 
this  ■\vill  arrest  the  haemorrhage  at  the 
same  time.  Styptic  colloid  is  a  good 
dressing  for  these  injuries. 

Complications  which  may  occur  are 
hsemorrhage,  retention  of  foreign  bodies, 
erysipelas,  emphysema,  and  disturbances 
of  vision. 

Salivary  Fistula  presents  itself  when 
the  parotid  duct  is  included  in  a  wound 
of  the  cheek.  The  wound  does  not  close, 
and  much  inconvenience  is  caused  by  the 
saliva  being  discharged  on  the  cheek. 

Treatment.  — If  recent,  the  edges  may 
be  pared,  accurately  brought  together 
by  a  fine  needle  and  figure  of  eight 
suture,  and  pressure  applied  by  means 
of  styptic  colloid.  If  of  old  standing 
the  aperture  into  the  mouth  will  pro- 
bably have  closed,  and  the  following 
method  is  necessary  :  A  needle  threaded 
with  .silk  is  passed  into  the  fistula,  and 


then  turned  slightly  backwards  and 
thrust  through  the  cheek  into  the 
mouth.  The  needle  is  then  withdrawn, 
the  thread  being  left  in  the  mouth. 
The  needle  is  now  threaded  with  the 
other  end  of  the  silk  and  again  passed 
into  the  fistula,  only  this  time  it  is 
directed  forwards  and  so  through  the 
cheek  into  the  mouth,  again  unthreaded 
and  removed.  Finally,  both  ends  of  the 
thread  are  knotted  firmly  together  inside 
the  mouth,  and  allowed  to  cut  their 
way  through.  The  external  edges  of 
the  wound  are  pared  and  united  by  a 
harelip  suture. 

Foreign  Bodies  are  sometimes  thrust 
up  the  nostrils  or  in  the  meatus  of  the 
ear.  Foreign  bodies  in  the  ear  are  classi- 
fied by  Poulet  into:  (a)  Animate— In- 
sects, fly,  flea,  bug,  cricket,  lady  bird, 
centipede;  (b)  Inanimate;  (a)  Regular. 
1.  Hard  and  unchangeable — Teeth,  cy- 
linders of  graphite,  tin  or  copper  ball, 
lead,  balls  of  lead,  brass  buttons,  marbles, 
coral  beads,  etc.  2.  Friable. — Glass, 
beads  of  glass,  shells,  porcelain  buttons, 
doll's  head.  3.  Organic  and  Changeable. 
— Beans,  dried  peas,  coffee  beans,  pellets  of 
paper  and  thread,  cherry  or  plum  stones, 
sugar,  fruit  stones,  elder  pith.  (/3)  In  egu- 
I  lar.  1.  Soft,  and  can  be  cut.— Grains,  of 
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oat,  corn,  head  of  barley.  2.  Firm. — 
Pins,  needles,  ferrule  of  an  iron  pen- 
holder, molten  lead,  corset  eyelets,  etc. 

Symptoms. — Diminution  or  loss  of  hear- 
ing, roaring  noises  in  the  ear,  tinnitus 
pain,  very  often  acute,  especially  if  the 
body  be  in  contact  with  the  membrana 
tympani.  Reflex  disorders,  as  tickling  of 
the  fauces,  excessive  secretion  of  the  saliva, 
cough,  vomiting.  Symptoms  due  to  com- 
pression, as  pain  of  a  neuralgic  character 
shooting  up  the  side  of  the  head,  vertigo, 
facial  paralysis,  perforation  of  the  tym- 
panum. 

SequelcB. — Otitis,  followed  by  suppura- 
tion and  otorrhoea,  ulcerations ;  cephalgia, 
followed  after  a  long  period  by  meningi- 
tis, cerebral  abscess,  necrosis,  or  epUepsy. 

Terminations. — 1.  Tolerance.  2.  Spon- 
taneous expulsion  (rare).  3.  Continuance 
of  symptoms.    4.  Death. 

Diagnosis  should  always  be  made  out 
by  the  sight.  Brunton's  otoscope,  or  the 
mirror  of  the  laryngoscope  or  ophthalmo- 
scope, will  reflect  sufficient  light  into  the 
auditory  canal.  If  no  foreign  body  can 
be  detected  in  the  one  ear,  search  the 
other.  Should  no  foreign  body  be  visible, 
on  no  account  must  an  attempt  be  made 
at  removal,  even  though  the  patient  be 
most  positive  in  his  assurances  as  to  its 
presence. 

Treatment. — Injections  of  warm  water 
should  be  first  tried,  except  in  the  case 
of  peas  and  the  like.  Hooks,  as  a  bent 
probe,  or  Grsefe's  cystotome,  scoops, 
straight  and  curved  forceps,  wire  loop, 
brush  dipped  into  glue,  are  all  useful.  In 
old-standing  cases  chloroform  is  of  great 
assistance.  It  is  well  to  remember  how 
shallow  the  auditory  canal  is  in  children 
or  the  tympanum  may  be  injured. 

Foreign  Bodies  in  the  Nasal  Fossa,  are 
divided  by  Poulet  into  (a)  Animate. — 
Insects,  leeches,  flies,  centipede.  (b) 
Inanimate,  (a)  Regular.— 1.  Mineral  and 
hard,  as  marbles,  doll's  head,  iron  ring, 
chemise  buttons,  shoe  buttons.  2.  Or- 
ganic and  hygrometric,  as  peas,  beans, 
fruit  stones,  kidney  beans,  (fi)  Irregular. 
— 1.  Inorganic  and  hard,  as  small  stones, 
pieces  of  shell,  pieces  of  feather,  screw, 
etc.  2.  Organic  and  hygrometric,  as 
pieces  of  briar  twig,  cork,  bits  of  wood, 
carpenter's  pencil,  etc. 

Symptoms. — Sneezing  and  epistaxis, 
watering  of  the  eyes,  pain  in  the  nose, 
fauces  and  head,  obstruction  of  the  nasal 
fossa. 


Secondary  :  The  foreign  body  may  be- 
come encrusted,  purulent  ozoena  may 
ai-ise,  and  occasionally  necrosis. 

Diagnosis  is  made  with  the  nasal 
speculum  and  laryngoscopic  mirror,  as 
for  the  ear.  The  presence  of  a  foreign 
body  in  the  nose  should  always  be  sus- 
pected in  a  child  who  has  a  discharge 
from  one  nostril,  the  other  being  healthy. 

l^erminations. — 1.  Tolerance.  2.  Spon- 
taneous expulsion.    3.  Chronic  ozoena. 

Treatment  is  similar  to  that  for  the 
ear.  I  have  found  most  cases  easily 
treated  by  means  of  a  bent  probe. 

Wounds  of  the  Orbit  are  dangerous,  as 
the  eyesight  or  brain  are  liable  to  be  im- 
plicated. In  a  case  which  occurred  in 
my  practice,  a  young  man  was  wounded 
by  a  single  stick,  which  penetrated  under 
the  upper  eyelid  and  fractured  the  orbital 
plate  of  the  frontal  bone.  He  appeared 
quite  well  for  two  days,  and  then 
meningitis  set  in,  leading  to  his  death. 
The  external  wound  was  with  difficulty 
discernible  on  minute  examination. 

Mouth  Wounds  are  rarely  met  with 
except  from  gunshot  injury.  They  must 
be  treated  on  ordinary  piinciples. 

Tongue.  This  is  occasionally  wounded 
by  the  teeth  during  a  fit,  dentist's  forceps, 
stem  of  pipes,  etc.  The  bleeding  is 
copious,  and  must  be  restrained  by  ice, 
a  ligature,  torsion,  actual  cautery,  or 
perchloride  of  iron.  Sutures  as  a  rule 
are  not  required  unless  a  portion  be  al- 
most separated,  when  thick  silk  sutures 
should  be  used,  passing  deeply  into  the 
substance  of  the  tongue ;  union  is  very 
rapid,  and  should  be  aided  by  antiseptic 
gargles. 

The  Palate  and  Pharynx  are  liable  to 
injuries  from  gunshot  wounds,  or  any- 
thing held  in  the  mouth  being  forcibly 
driven  backwards.  If  necessary,  sutures 
must  be  applied.  Before  removal  of  a 
foreign  body  always  compress  the  carotid. 

Diseases  of  the  Face. 

The  Nose. — Epistaxis,  or  bleeding  from 
the  nose,  is  liable  to  occur  at  any  period 
of  life.  It  may  be  primary,  traumatic, 
or  spontaneous  depending  upon  some 
intra-nasal  lesion ;  or  secondaiy,  due  to 
general  constitutional  conditions  or  dia- 
thesis. Primary  epistaxis  is  met  with 
from  external  violence,  or  as  a  symptom 
of  new  growths,  ulcers,  or  other  local 
cause ;  it  usually  occurs  from  one  nos- 
tril.   Secondary  epistaxis  may  occur  in 
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the  young  about  the  age  of  puberty,  from 
a  congested  state  of  the  blood  vessels, 
and  occasionally  the  flow  is  vicarious  to 
menstruation.  In  the  adult,  secondary 
epistaxis  is  either  due  to  a  state  of  ple- 
thora and  congestion,  often  associated  with 
disease  of  the  liver  ;  or  occurs  in  cachectic 
and  aneemic  persons,  especially  those  suf- 
fering from  chronic  disease  of  the  kidney 
or  liver.  The  exciting  causes  are  violent 
straining  efforts,  as  in  lifting  heavy 
weights,  rowing,  running,  vomiting,  de- 
fsecation,  violent  coughing,  sudden 
changes  in  the  temperature.  Epistaxis 
is  common  in  influenza,  measles,  scarla- 
tina, remittent,  typhoid,  and  relapsing 
fevers,  haemorrhagic  diathesis,  purpura, 
scurvy,  variola,  whooping  cough,  em- 
physema, heart  disease,  and  lukjemia. 

Treatment. — In  the  young,  cold  to  the 
nose,  forehead,  and  nape  of  the  neck, 
by  pounded  ice,  is  generally  sufficient, 
followed  by  a  saline  aperient.  In  adults, 
if  the  epistaxis  depend  on  a  state  of 
plethora,  elevation  of  the  arms  to  a 
vertical  position,  dry  cupping  between 
the  shoulders,  icebag  to  the  forehead, 
placing  the  feet  and  legs  in  hot  mustard 
foot-baths  and  keeping  them  there  for 
some  length  of  time,  pressure  on  the 
facial  artery  as  it  runs  over  the  lower 
jaw,  spinal  hot-water  bag  to  the  cervical 
and  upper  dorsal  vertebrae,  with  perfect 
rest  in  as  far  as  possible  a  horizontal 
positioru  In  anaemic  conditions  these 
means  often  prove  insufficient,  and  the 
injection  of  ice-cold  water  into  the 
nostril  by  means  of  an  Esmarch's  irri- 
gating apparatus  suspended  high  above 
the  head,  or  a  Higginson's  enema 
apparatus,  should  be  tried,  whilst  the 
patient's  mouth  is  maintained  widely 
opened.  Perchloride  or  sulphate  of 
iron,  gallic  acid,  ma,tico,  alum,  or  baseline 
may  be  added  to  the  water.  Irrigation 
with  water  as  hot  as  can  be  borne  often 
succeeds  when  cold  fails.  As  internal 
remedies  :  subcutaneous  injection  of 
ergotin  into  the  muscles  is  an  excellent 
measure ;  by  the  mouth,  gallic  acid  (gr. 
x  om.  2  hor.)  ;  ol.  terebinth,  ("i  xx — 
xxx)  ;  or  ext.  ergot,  liquid,  with  digitalis 
and  opium.  Should  more  efficient  means 
be  required  it  will  be  necassary  to  plug 
the  anterior  nares  by  introducing  a  piece 
of  sponge  or  lint  saturated  with  a  solu- 
tion of  perchloride  of  iron.  Howard's 
dilatable  nasal  india-rubber  plugs  are 
very  useful,  and  should  be  employed  in 


preference  to  plugging  the  nares.  If 
the  hajmorrhage  still  continue,  the  pos- 
terior nares  must  be  also  plugged.  A 
plug  is  made  of  lint,  one  inch  bioad  and 
half  an  inch  thick  (size  of  first  joint  of 
the  surgeon's  thumb),  and  tied  in  the 
middle  of  a  yard  of  double  whipcord. 
A  long  piece  of  whipcord  is  then  pas.sed 
by  means  of  Bellocq's  sound  or  a  gum 
elastic  catheter,  along  the  floor  of  the 
nose,  to  the  phai-ynx ;  the  surgeon's 
finger  is  passed  into  the  mouth,  and 
seizes  the  cord  hanging  fiom  the  sound 
or  catheter,  which  instrument  is  then 
withdrawn  from  the  nose.  The  string 
of  the  plug  is  then  attached  to  the  end 
of  the  string  hanging  between  the  lips  ; 
on  pulling  the  other  end  which  hangs 
from  the  nostril  the  plug  is  carried  to 
the  pharynx  and  adjusted,  being  guided 
by  the  surgeon's  finger  over  the  soft 
palate.  The  plug  for  the  anterior  nares 
is  then  fixed,  and  the  strings  of  the 
posterior  plug  tied  tightlj'  over  it.  The 
cord  hanging  from  the  mouth  must  be 
fastened  behind  the  ear  by  a  piece  of 
plaster,  to  enable  the  plug  to  be  with- 
drawn ;  if  this  precaution  be  neglected 
much  trouble  may  be  experienced  in 
removing  the  plug,  which  becomes 
covered  with  mucus,  and  is  not  readily 
seen  or  felt.  In  such  a  case  it  is  best  to 
pass  a  female  catheter  along  the  floor  of 
the  nose,  and  seize  the  plug  by  a  pair  of 
polypus  forceps  introduced  through  the 
mouth.  When  both  outlets  ai-e  plugged 
the  bleeding  ceases  as  soon  a.'?  the  nasal 
cavity  is  filled  with  blood,  which  serves 
to  compress  the  vessels.  If  blood  run 
from  both  sides  the  operation  must  be 
repeated  on  the  other  nostril.  It  must 
not  be  forgotten  that  death  has  resulted 
from  neglected  epistaxis  in  many  cases. 
The  plugs  must  be  withdrawn  in  from 
forty-eight  hours  to  three  days,  as  they 
are  apt  to  occasion  septicasmia  or 
pyaemia  if  retained  too  long :  the  nose 
should  then  be  syringed  out  with  some 
antiseptic.  In  extreme  cases  of  epis- 
taxis, transfusion  is  of  great  service. 

Ozoena  or  Rhinorrhoea  is  a  fetid  dis- 
charge from  the  mucous  membrane  and 
nose. 

Cause. — 1.  Accumulation  and  degen- 
eration of  common  antral  secretion, 
generally  following  a  cold.  2.  Fetid 
discharge  from  a  tooth  abscess  opening 
into  the  antrum.  3.  Ahscess  and  ulcera- 
tion of  the  mucous  membrane,  usually 
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arising  from  syphilis,  scrofula,  mer- 
cury, or  after  the  exanthemata.  4. 
Foreign  bodies,  rhinoliths,  or  polypi. 
5.  Traumatic  injury.  6.  Ulceration  of 
the  cartilages.  In  examination  of  the 
nose,  the  finger  may  be  passed  into  the 
anterior  or  posterior  nares :  a  nasal 
speculum  with  the  light  reflected  from 
a  miiTor  is  also  requiied.  In  difiicult 
cases  give  an  anaesthetic.  To  examine 
the  posteiior  nares  use  the  laryngoscopic 
mirror,  illuminated  by  the  frontal  mirror 
or  electric  lamp.  Ozoena  often  com- 
mences in  early  life,  and  is  accompanied 
by  a  broad  and  flattened  appearance  of 
the  nose ;  in  the  majority  of  such  cases 
it  is  due  to  scrofula.  In  many  cases 
there  is  not  only  ulceration  of  the 
mucous  membrane,  but  also  necrosis  of 
bone.  When  syphihtic,  abscesses  form 
in  the  mucous  membrane,  chiefly  at  the 
back  of  the  nostril,  or  in  the  septum, 
often  followed  by  necrosis.  This  is  accom- 
panied by  ulceration,  the  ulcers  being 
either  superficial,  or  deep,  excavated,  and 
sloughy,  with  a  discharge  of  thick, 
lumpy,  greenish  black  inspissated  mucus. 
The  discharge  may  collect  in  the  nasal 
cavity  forming  incrustations,  which  be- 
come detached  at  intervals  of  a  few  days, 
and  are  again  formed.  The  ulcers  are 
irregular,  run  together,  and  increase  on 
one  side  whilst  healing  on  the  other. 
The  disease  frequently  spreads  to  the 
palate.  In  some  cases  of  ozcena,  as 
Caesar  Hawkins  has  pointed  out,  the 
frontal  sinuses  are  implicated  in  the 
disease,  and  become  distended  with  pus, 
which  is  then  relieved  by  copious  dis- 
charge :  sleeplessness  is  a  marked  symp- 
tom of  this  condition. 

Treatment. — Locally,  glycerine  of  tan- 
nin, nitrate  of  silver  (gr.  xxx  to  5j),  or 
chloride  of  zinc  gr.  xv  to  olive  oil  3j 
are  serviceable,  applied  with  a  brush. 
Injections  by  means  of  a  nasal  douche 
or  Higginson's  syringe,  are  of  great 
value,  such  as  alum,  iodine,  carbolic 
acid,  chloride  of  zinc  (gr.  i  to  1]),  per- 
mangate  of  potash,  alkaline  phosphates, 
or  black  wash.  Dusting  powders  to 
snufF  up  the  nose  are  occasionally  ad- 
vantageous ;  the  best  is  white  precipitate 
gr.  iv,  or  red  precipitate  gi-.  iv,  with 
powdered  sugar  grs.  232.  Inhalations 
of  iodine  vapour  are  sometimes  of  benefit. 
In  certain  cases  soluble  bougies  passed 
up  the  nostril  and  allowed  to  melt 
should  be  employed ;  the  best  are  those 


containing  sulphate  of  copper,  iodoform, 
carbolic  acid,  or  tincture  of  rhatany. 

Should  there  be  diseased  bone,  this 
must  be  removed  when  loose,  by  dressing 
or  sequestrum  forceps,  all  bleeding  being 
checked  by  the  hot  douche  applied  with 
a  Higgin.son's  syringe.  If  necessary, 
Rouge's  operation  must  be  performed. 
This  consists  in  making  an  incision 
through  the  reflection  of  the  mucous 
membrane  of  the  upper  lip  where  it 
joins  the  gum,  and  freeing  the  lip  and 
nasal  cartilages  by  the  bistoury  and 
scissors  from  the  bone,  so  that  they  can 
be  lifted  up  towards  the  forehead,  and 
the  nasal  cavities  exposed.  If  necessary, 
the  septum  nasi  can  also  be  separated 
from  the  maxillary  crest  with  the  scis- 
sors. After  the  cavities  have  been 
explored  and  any  dead  bone  removed, 
the  parts  are  accurately  replaced  and 
secured  by  strapping.  Healing  is  veiy 
rapid. 

General  Treatment. — Iodide  of  potas- 
sium, grey  powder,  quinine,  mineral 
acids,  arsenic,  iron,  iodide  of  ii'on,  cod- 
liver  oil,  and  cubebs,  are  the  most  re- 
liable drugs.  A  seton  at  the  back  of  the 
neck  succeeds  sometimes  in  obstinate 
cases. 

Polypus  is  a  tumour  attached  by  a 
pedicle  blocking  up  the  nasal  cavity. 
There  are  three  kinds  of  nasal  polypi. 
1.  Simple,  benign,  gelatinous  or  mucous 
polypus.  2.  Fleshy  or  fibrinous.  3. 
Malignant.  —  1 .  The  mucous  polypus 
grows  from  the  mucous  membrane 
covering  the  upper  and  middle  spongy 
bones,  sometimes  from  the  inferior 
turbinate  bone,  but  never  from  the 
septum  or  the  roof  of  the  nose.  It  is 
an  elastic,  moist,  semi-translucent,  soft, 
gelatinous  tumour,  usually  pear-shaped, 
and  of  a  greyish  brown  colour.  Its 
surface  is  smooth  and  shining,  covered 
with  ciliated  epithelium,  and  presenting 
a  few  small  vessels.  Except  at  its  neck 
it  is  not  vascular,  but  the  pedicle  con- 
tains largish  vessels  which  readily  bleed. 
It  is  devoid  of  sensibility  and  is  myx- 
omatous in  structure.  One  peculiarity 
about  this  tumour  is  its  hygrometric 
character,  expanding  in  damp  weather 
and  shrinking  in  diy.  The  polypi  seldom 
exist  singly,  and  are  often  met  with  in 
large  numbers  and  of  all  sizes;  they  are 
most  frequent  in  middle  age. 

Symptoms  are  chiefly  those  of  a 
mechanical  character,  and  are  worse  in 
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moist  weather.  Obstruction  of  res- 
piration, running  from  the  nose,  often 
profuse,  voice  thick  and  nasal,  sleep 
embarrassed  and  attended  with  loud 
snoring,  the  head  being  thrown  back 
and  the  mouth  kept  open.  Bronchial 
asthma  has  been  noticed  in  several  cases. 
Deafness  may  result  from  co-existent 
thickening  of  the  membrana  tympani, 
or  obstruction  of  the  Eustachian  tubes. 
Smell  and  taste  are  impaired  or  lost. 
On  stopping  the  free  nostril,  the  patient 
is  unable  to  breathe  perfectly  through 
the  affected  side,  and  feels  the  tumour 
moving  to  and  fro;  the  surgeon  may 
hear  a  peculiar  noise  like  the  flapping 


of  a  frog.  To  render  the  diagnosis 
certain  the  polypus  must  be  seen  or 
felt.  On  examining  the  nasal  cavity  with 
the  speculum,  the  lower  part  of  the  poly- 
pus will  come  into  view  on  the  patient 
forcibly  blowing  thi-ough  the  nostril ;  the 
size  and  situation  of  the  growth  is 
ascertained  by  means  of  a  probe.  As 
the  tumour  increases  in  size  it  causes 
the  nasal  cavity  to  become  flattened, 
broad,  and  dilated  (frog  face),  and  may 
produce  disease  of  the  spongy  bones,  and 
also  prevent  the  tears  flowing  down  the 
nasal  duct. 

Diagnosis, — The  following  table  from 
Southam's  work  is  concise. 


DIFFERENTIAL  DIAGNOSIS  OF  MUCOUS  OR  GELATINOUS  AND  FIBROUS 

POLYPI. 


Origin. 

Mucous  membrane  covering  the  mid- 
dle or  inferior  turbinated  bones. 

Periosteum  of  the  roof  of  the  nasal 
fossa,  or  the  base  of  the  skull 
behind  the  posterior  nares ;  less 
frequently  from  the  septum. 

Structure. 

Myxomata  or  fibro-myxomata,  often 
containing  adenoid  elements. 

Fibrous  tissue  or  imperfectly  formed 
fibrous  tissue,  mingled  with 
sarcomatous  elements,  or  pure 
sarcomata. 

Number. 

Usually  multiple. 

Usually  single. 

Shape. 

PeaT-shaped,  pendulous,  and  pedun- 
culated, with  a  narrow  base. 

Irregular,  with  a  broad  base  mould- 
ing itself  to  the  cavity  in  which 
it  is  contained. 

Colour. 

Greyish,  semi-translucent,  and  glis- 
tening. 

More  or  less  red,  opaque,  and  fleshy. 

Consistence. 

Softish. 

Firm  and  resistant. 

Hsemorrhage. 

Not  often  profuse. 

Frequently  occurs,  often  a  promi- 
nent symptom. 

Discharge. 

Constant,  thin,  mucoid  discharge. 

More  scanty  and  sanious,  liable  to 
become  foul  and  ozoenic. 

Influenceof  weather. 

Hygrometric  in  character ;  in  dry, 
warm  weather  they  contract, 
and  the  symptoms  are  allevia- 
ted ;  in  damp  weather  they  en- 
large, and  the  symptoms  are 
aggravated. 

Undergo  no  change  of  volume  with 
changes  of  weather. 

Progress. 

Slow  and  stationary. 

Tend  to  increase  in  size  more  or  less 
rapidly. 

Deformity. 

Sometimes  produced  ;  less  common 
than  in  fibrous.  Slight  expan- 
sion and  flattening  of  the  nose 
may  be  present  and  epiphora 
from  obstiiiction  of  the  nasal 
duct. 

Often  considerable  from  expansion 
of  the  bridge  of  the  nose.  Epi- 
phora often  present  from  pros- 
sure  on  the  nasal  duct.  May 
encroach  on  the  cavity  of  tlie 
mouth,  depressing  the  palate, 
or  growing  into  the  antrum, 
may  expand  it  and  produce 
prominence  of  the  cheeks  or 
other  deformity. 

Treatment. — 1.  A'ppUcation  of  various  \  Biyant  prefers  tannin  as  a  snuff 
drugs :  Malgaigne  recommends  this  applied  by  a  bent  glass  tube,  or  a  spray 
formula — 


p,  Ferri  perchlor.  3j 

AquEe.  q.s.  to  make  a  thick  paste. 


composed  of  equal  parts  of  alcohol  and 
boracic  acid  (gr.  x  to  5j).  Salicylic  acid 
is  a  useful  suufl".     Primus  paints  tlie 
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growtli  several  times  a  day  with  the 
following  mixture — 

Opium  Jij 
Saffron  5vj 
Cloves  5] 
Cassia  bark  5] 
Sherry  wine  Jxx. 

Prepare  by  maceration. 

Another  remedy  which  has  been  used 
is  a  satiirated  solution  of  bichromate 
of  potash  applied  with  a  brush.  All 
these  astringent  applications  are  also 
very  useful  after  polypi  have  been  re- 
moved by  forceps,  to  restore  the  mucous 
membrane  to  a  healthy  condition. 

2.  Injection. — Injections  into  the  sub- 
stance of  the  polypus  of  a  solution  of 
tannin,  liq.  ferr.  perchlor.,  carbolic  acid, 
or  acid,  acetic,  glacial,  by  means  of  a 
hypodermic  syringe,  are  often  successful. 

3.  Evulsion  is  best  eiFected  by  the 
forceps.  Dressing  forceps  with  well 
serrated  blades  are  most  frequently 
employed,  but  Gant  advises,  "  polypus 
scissors  forceps,"  one  edge  of  each  blade 
being  that  of  ordinary  scissors,  the  other 
broad  and  rasped.  The  patient  is  seated 
on  a  chair  in  a  strong  light,  a  towel  is 
placed  over  his  shoulders  to  protect  his 
clothes,  and  a  basin  at  hand  to  receive 
the  tumour  and  the  blood.  The  patient's 
head  being  thrown  well  back  and  sup- 
ported by  an  assistant,  the  operator 
passes  the  forceps  up  along  the  sides  of 
the  polypus  until  the  root  is  reached, 
which  is  then  seized  by  compressing  the 
handles  and  twisted  off  by  rotating  the 
instrument  several  times  on  its  axis. 
The  tumour  thus  severed  from  its  con- 
nexions is  then  withdrawn.  A  forefinger 
should  be  passed  behind  the  soft  palate 
so  aa  to  meet  the  forceps  and  insure 
the  posterior  nares  are  cleared.  Some- 
times it  is  a  help  to  draw  on  the  body 
of  the  polypus  with  one  paii'  of  forceps, 
and  use  another  to  seize  its  neck.  The 
operation  must  be  repeated  as  often  as 
any  polypi  are  felt,  until  the  nostril  is 
cleared  and  the  patient  can  blow  through 
it.  The  haemorrhage,  which  is  often 
profuse,  can  usually  be  stopped  by  hot 
water  and  a  Higginson's  syringe.  In  a 
week  or  two  the  nasal  cavity  must  be 
again  examined,  for  from  the  descent  of 
fresh  growths  it  is  liable  to  be  again 
obstructed ;  if  so,  these  must  be  re- 
moved. 

Should  the  polypus  make  its  way 
through  the  posterior  nares  and  be  lodged 


behind  the  pharynx,  it  may  generally  be 
removed  by  curved  forceps  introduced 
through  the  nostril  or  mouth  ;  or  it  can 
be  ligatured  by  means  of  whipcord  or 
a  wire  loop  passed  through  the  nose  into 
the  pharynx,  guided  by  the  finger  round 
the  body  of  the  growth,  and  then  pulled 
up  to  the  pedicle.  The  ends  are  then 
passed  through  a  double  canula  and 
tightened  every  day  until  the  polypus 
falls  off,  or  Hilton's  nasal  polypus  snare 
can  be  used,  the  growth  being  at  once 
removed.  Maissonneuve  made  a  button- 
hole from  before  backwards  in  the  middle 
line  of  the  soft  palate,  drew  the  polypus 
through  this  into  the  mouth,  and  then 
removed  it  by  the  knife,  wire  loop,  or 
ligature  (boutonni^re  palatine).  If  ne- 
cessary from  the  return  of  the  poly- 
pus after  removal,  Rouge's  operation 
can  be  performed,  and  the  part  of  the 
bone  from  which  the  neck  of  the  polypus 
grows,  removed. 

Fleshy  or  Fibrous  {Fihro-Sarcomatous 
ami  Sarcomatous)  Polypus  springs  from 
the  periosteum.  It  is  remarkably  firm 
and  resistant,  smooth,  globular,  opaque, 
and  of  a  red  colour.  It  is  not  affected 
by  changes  of  weather.  It  arises  from 
the  roof  of  the  nasal  fossa,  the  base  of 
the  skull  behind  the  posterior  nares,  or 
the  posterior  part  of  the  eptiun,  extend- 
ing into  the  pharynx,  nasal  cavity,  or 
both  (naso-pharyngeal).  It  is  almost 
always  single,  and  is  met  with  at  any 
age,  but  the  naso-pharyngeal  polypus  is 
most  common  in  young  adult  males.  The 
sti'ucture  is  fibrous,  but  often  associated 
with  sarcomatous  elements ;  the  blood 
supply  is  very  rich,  the  vessels  having 
thin  walls  and  easily  giving  way.  The 
deformity  produced  is,  as  a  rule,  consi- 
derable, the  surrounding  bones  being 
displaced  and  encroached  on :  it  may 
grow  into  the  antrum,  pterygo-maxillaiy 
fossa,  orbit,  descend  into  the  throat,  pro- 
trude externally  and  press  against  the 
walls  of  the  nose  and  mouth  in  every 
direction  ;  from  expansion  of  the  bridge 
of  the  nose  the  so-called  frog-face  is  pro- 
duced. Its  growth  is  frequently  rapid, 
and  it  attains  a  large  size.  As  the  growth 
increases  by  pressure  on  neighbouring 
organs  it  occasions  symptoms  as  deafness, 
epiphora,  etc.,  and  may  even  absorb  the 
base  of  the  skull  and  press  on  the  brain  ; 
at  this  time  headache,  drowsiness,  mu- 
cous, and  often  fetid  discharge,  together 
with  obstruction  of  the  nostrils,  are  pre- 
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sent.  Considerable  and  oft-recurring 
epistaxis  is  a  frequent  accompaniment. 
After  removal,  the  tumour  is  very  apt  to 
return  ;  but  in  a  few  instances  sponta- 
taneous  cure  has  occurred  by  sloughing. 

Treatment. — 1.  If  the  pedicle  be  small, 
removal  may  be  practicable  by  the  me- 
thods used  for  mucous  polypi.  2.  Rouge's 
operation  in  more  severe  cases  will  secure 
a  good  view  of  the  growth,  when  it  can 
be  extirpated  by  excision,  wire  snare, 
galvanic  cautery,  etc.  3.  Fumeaux 
Jordan  recommends  the  following  proce- 
dure :  "  The  leading  principle  of  the 
operation  is  to  thoroughly  uncover  the 
bony  orifice  of  the  nasal  cavity.  This  is 
done  by  making  a  triangular  flap  out  of 
the  upper  lip  and  side  of  the  nose.  A 
curved  bistoury  is  carried  tinder  the  lip 
into  the  nostril,  and  made  to  cut  its  way 
out.  Then  the  soft  part  of  the  nose  is 
divided  on  one  side  of  the  middle  line,  in 
a  line  with  the  cut  on  the  lip.  A  few 
touches  of  the  knife  permits  the  flap  to 
be  turned  well  outwards.  The  nasal 
cavity  is  found  expanded,  well  defined, 
and  open  to  any  sort  of  manipulation. 
To  and  fro  traction  by  one  or  two  fingers 
in  the  pharynx  and  one  or  two  in  front, 
aided  perhaps  by  snips  of  scissors  or  knife, 
readily  detach  the  tumour,  which  falls  into 
the  hand  in  the  mouth."  If  the  bone 
opening  be  too  small  it  may  be  enlarged 
-with  strong  bone  forceps.  The  wound  is 
closed  with  stitches.  4.  By  removal  of 
the  upper  jaw,  access  can  be  obtained  to 
the  tumour.  Langenbeck  incises  the 
parts  down  to  the  bone  as  in  excision  of 
the  upper  jaw,  saws  through  the  bone  in 
the  same  line,  divides  the  palatal  attach- 
ments, but  leaves  those  to  the  nasal  and 
frontal  bones  undistui-bed.  He  then  turns 
up  the  jaw  with  its  coverings  over  the 
eye,  and  after  the  tumour  is  removed 
replaces  the  jaw  and  fixes  it  by  sutures. 
Tlie  soft  palate  is  not  divided.  5.  If  the 
tumour  be  very  extensive  and  vascular  : 
{a)  Perform  tracheotomy ;  (6)  Ping  the 
pharynx  with  a  sponge  attached  to  a 
string  and  soaked  in  carbolic  acid  solution ; 
(c)  Excise  the  upper  jaw ;  (d)  Remove 
the  tumour  by  the  galvanic  ^craseur. 
6.  Electrolysis  is  very  useful  in  reduc- 
ing the  size  of  these  tumours,  and  arrest- 
ing bleeding.  After  the  polypus  has  been 
removed  by  any  of  these  methods,  the 
bone  from  which  it  arises  should  be  freely 
scrnped  and  cnuterised.  The  patient  must 
be    watched  for    any  recuirence,  the 


cautery  being  applied  if  the  stump  ap- 
pears suspicious. 

3.  Malignamt  Polypi  may  be  sarco- 
matous, or  carcinomatus.  These  bleed 
profusely  from  the  slightest  injury,  are 
very  soft  and  elastic,  grow  with  gieat 
rapidity,  and  are  prone  to  afliect  the 
glands,  more  especially  those  at  the  angle 
of  the  jaw.  These  growths  rapidly  en 
croach  upon  surrounding  structures, 
expanding  and  separating  the  bones  of 
the  face,  and  soon  invading  the  antrum 
and  other  parts  of  the  superior  maxilla. 
There  is  much  pain,  and  an  abundant 
fetid  discharge.  The  disease  soon  proves 
fatal,  either  from  hfemorrhage,  asphyxia, 
implication  of  the  brain,  or  cachexia. 

Treatment. — If  seen  sufficiently  early, 
removal  of  the  bones  impHcated  and  the 
diseased  integuments.  In  other  cas-es 
only  palliative  measures  can  be  employed. 

The  nose  is  liable  to  be  attacked  by 
epithehoma,  lupus,  rodent  ulcer,  syphilis, 
nsevus  and  lipoma. 

Lijjoma,  or  Hypertrophy,  consists  in  an 
overgrowth  of  sebaceous  glands,  cellular 
tissue,  and  skin,  together  with  enlaige- 
ment  of  the  capillaries  and  small  veins 
accompanied  with  serous  exudation  or 
fibrinous  infiltration.  The  lipoma  forms 
a  reddish  blue  mass,  more  or  less  pedun- 
culated, soft,  and  lobulated,  situated  at 
the  end  of  the  nose. 

Treatment. — An  incision  is  made  along 
the  middle  of  the  nose,  the  skin  is  re- 
flected, and  the  lipoma  dissected  oflT  the 
alar  cartilage  on  either  side  ;  the  surgeon 
must  take  care  not  to  cut  the  cartilage, 
and  in  order  to  protect  it,  should  keep  his 
finger  in  the  nostril.  Bleeding  is  checked 
by  pressure  or  styptics. 

The  Lip. — Epithelioma  is  not  uncom- 
mon, attacking  the  lower  lip  of  males 
who  have  passed  the  middle  period  of  life. 
The  usual  cause  seems  to  be  some  local 
iri-itation,  as  smoking  a  clay  pipe,  or  a 
sharp  broken  tooth.  It  commences  at 
the  margin  of  the  lip,  at  or  near  the 
junction  of  the  skin  and  mucous  mem- 
brane, either  as  a  hard  warty  growth 
which  gradually  ulcerates ;  or  as  an  in- 
durated crack  or  excoriation,  with  an 
inflamed  and  thickened  base,  which  in- 
creases pi'ogressively  ;  or  as  a  smjill 
indurated  tubercle  which  peels,  ulcerates 
and  scabs.  Epithelioma  has  an  irregular 
warty  appearance  when  fully  established, 
and  when  ulcei-ating,  thickened  everted 
edges  and  au  indurated  base.    After  a 
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time  it  extends  along  the  border  of  the 
lip,  and  to  the  other  component  labial 
structures,  and  if  untreated,  will  invade 
the  gums,  jaws,  and  neighbouring  lym- 
phatic glands.  The  part  is  at  first  stiif 
and  uneasy,  then  hard  and  rigid,  and 
finally  gives  way.  The  pain  is  charac- 
teristic, being  of  a  burning  or  lancinating 
kind.  The  open  surface  is  the  seat  of  a 
blood-stained  fetid  discharge,  and  in  many 
cases,  from  time  to  time  sharp  haemor- 
rhages occur.  The  glands  which  first 
become  enlarged  and  indurated  are  the 
submaxillaiy. 

Diagnosis. — Epithelioma  must  be  dis- 
tinguished from  hard  chancre  of  the  lip. 
In  chancre  the  ulcer  is  superficial  on  a 
hard  cartilaginous  base,  and  the  sore  may 
cicatrise.  The  submaxillary  glands  are 
enlarged  from  six  to  eight  weeks  after 
the  first  appearance  of  the  sore,  and 
secondary  symptoms  will  appear.  The 
age  of  the  patient  and  the  result  of  a 
mercurial  course  will  often  assist  the 
diagnosis. 

Termination.  —  If  untreated,  death 
occurs  on  an  average  from  nine  to 
eighteen  months  from  the  commencement 
of  the  illness. 

Treatment. — Directly  the  nature  of  the 
disease  is  ascertained,  excision  should  be 
performed.  If  the  tumour  be  small,  and 
involve  a  considerable  thickness  of  the 
substance  of  the  lip,  a  V -shaped  incision 
should  be  used,  the  cut  edges  being  united 
by  hare-lip  pins  and  twisted  oiled  suture. 
If  the  disease  be  extensive  but  superficial, 
the  diseased  part  should  be  shaved  off 
with  curved  scissors,  the  skin  and  mucous 
membrane  being  stitched  together.  When 
of  greater  extent,  the  disease  must  be 
completely  extirpated  and  the  gap  closed 
by  some  plastic  operation.  In  many 
cases  the  disease  is  cured  by  removal ;  in 
others,  after  a  greater  or  less  interval,  it 
returns,  either  on  the  lip,  or,  more  com- 
monly, in  the  nearest  glands.  It  is  a 
proper  proceeding  to  remove  the  disease 
as  often  as  it  comes  back. 

Tumours  of  the  Parotid  Region. — The 
parotid  gland  is  not  often  affected,  but 
may  be  the  seat  of  cancer.  More  com- 
monly the  tissues  in  the  vicinity  of  the 
gland  are  the  seat  of  tumours,  which  may 
be  fibrous,  adenomatous,  sarcomatous, 
enchondromatous,  myxomatous,  lipoma- 
tous,  cystic,  or  carcinomatous.  Com- 
pound growths  flie  very  common,  as 
myxoma  combined  with  fibroma,  myxo- 


ma with  enchondroma,  mjrxoma  and 
carcinoma,  cystoma  and  sarcoma,  and 
lipoma  with  sarcoma.  These  growths 
often  attain  a  large  size;  they  are  usually 
enclosed  in  a  dense  capsule,  and  are  co- 
vered by  the  fascia  of  the  parotid ;  fre- 
quently they  send  branches  deeply  behind 
the  i-amus  of  the  lower  jaw,  involving  the 
important  adjacent  blood  vessels  and 
nerves.  The  main  point  is  to  distinguish 
the  malignant  from  the  non-malignant. 
In  the  latter  the  tumour  is  well  defined, 
movable,  round,  irregularly  lobulated, 
skin  is  non-adherent,  and  its  growth  is 
slow.  When  malignant,  the  tumour  is 
immobile,  ill  defined,  the  skin  reddish 
purple,  soon  giving  way;  haemorrhage 
occurs,  growth  is  rapid,  the  adjacent 
glands  quickly  affected,  and  cachexia 
supervenes,  Agnew  writes :  "  If  we 
assume  that  the  time  allotted  to  morbid 
growths  of  the  pai'otid  rarely  extends 
beyond  the  fiftieth  year  of  life,  and  if  we 
divide  this  into  three  periods,  namely, 
one  between  eighteen  and  twenty,  one 
between  twenty  and  thirty-five,  and  one 
between  thirty-five  and  fifty,  it  will  be 
found  in  most  instances  those  growths 
which  occur  within  the  limits  of  the  first 
period  are  myxoma,  enchondroma,  car- 
cinoma— particularly  of  the  soft  variety, 
and  cystoma.  Those  which  appear  in  the 
course  of  the  second  period  are  sarcoma 
and  fibroma;  and  those  which  arise 
within  the  third  pei'iod  are  carcinoma  of 
the  scirrhus  and  epithelial  varieties,  and 
lipoma- sarcoma. " 

Treatment. — When  non-malignant,  ex- 
tirpation with  the  knife.  A  very  free 
external  incision  should  be  made  over  the 
posterior  border  of  the  tumour,  and  its 
capsule  opened  and  the  growth  dissected 
out.  Care  must  be  taken  of  Steno's  duct 
and  the  facial  nerve;  if  the  latter  be  cut 
it  should  be  sutured  with  catgut.  If  the 
jugular  vein  and  external  carotid  artery 
be  closely  adherent  to  the  growth,  and 
must  necessarily  be  wounded  in  its  re- 
moval, the  best  course  appears  to  be  to 
apply  a  ligature  to  each  vessel  above  and 
below  the  growth,  and  then  remove  the 
tumour  with  the  implicated  portion  of 
the  vessels. 

Diseases  of  the  Jaws. 

Abscess  of  the  Gums  (gumboil  or  pa- 
rulis)  usually  occurs  from  the  irritation 
of  a  decayed  tooth.  There  is  effusion  of 
plastic  matter  at  the  apex  of  the  fang  in 
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the  cavity  formed  by  absorption  of  the 
alveolus  and  even  of  the  fang  itself.  One 
part  of  this  lymph  is  converted  into  pus, 
and  the  remainder  forms  a  wall  round  it. 
Absorption  of  bone  rapidly  follows,  the  pus 
pointing  at  the  side  of  the  tooth,  or  perfor- 
ating the  socket,  burrows  in  the  soft  tissues 
hoi'izontally  round  the  extremity  of  the 
fang,  raising  the  gum  within  the  mouth. 
In  some  cases  the  abscess  occurs  in  the 
substance  of  the  jaw.  When  the  abscess 
is  situated  far  back  near  the  wisdom 
teeth,  it  often  burrows  between  the  bone 
and  muscles,  pointing  at  the  angle  of  the 
jaw.  When  the  abscess  forms  round  the 
upper  incisor  teeth  the  matter  insinuates 
itself  between  the  periosteum  and  the 
hard  palate,  forcing  the  periosteum  and 
mucous  membrane  downwards,  so  as  to 
produce  a  swelling  behind  the  incisor 
teeth  •  sometimes  such  an  abscess  eva- 
cuates itself  within  the  nostrils.  If  these 
abscesses  be  not  opened,  necrosis  is  apt 
to  occur.  Alveolar  abscesses,  if  they 
do  not  open  within  the  mouth,  may  dis- 
charge their  contents  through  the  cheek, 
face,  chin,  or  upper  part  of  the  neck. 
The  agonising  pain,  extraordinary  amount 
of  and  rapidity  of  swelling,  together  with 
the  severe  constitutional  disturbance,  are 
very  remarkable. 

Treatment. — Leeches  to  gum ;  opium 
and  tincture  of  gelseminum,  to  relieve 
pain,  and  hot  poultices  or  fomentation ; 
an  early  incision  with  a  scalpel  or  bis- 
toury, down  to  the  bone  if  fluctuation  be 
present ;  if  not,  the  tooth  should  be  at 
once  extracted  notwithstanding  the  in- 
flammation and  swelling.  On  no  account 
should  one  of  these  abscesses  be  allowed 
to  burst  through  the  cheek,  or  a  most 
unsightly  scar  will  result. 

Hyperostosis  consists  in  hypertrophy  of 
the  maxillae,  and,  more  or  less,  of  other 
bones  of  the  cranium  and  face.  The  cause 
is  a  blow,  etc.,  and  it  generally  commences 
in  childhood.  The  nature  of  this  disease 
is  a  periostitis  leading  to  deposit  of  new 
bone,  and  expansion  and  filling  up  of  the 
original  osseous  structure.  The  symptoms 
consist  in  projection  of  the  parts  aflected, 
and  displacement  of  neighbouring  organs. 

I'reatment. — Iodine  and  iodide  of  iron 
internally.  Gouging  away  bone,  or  re- 
moval of  the  superior  maxilla  if  the  dis- 
ease be  limited  to  one  side. 

Hypertrophy  of  the  Gums  is  rare,  but 
may  be  met  with  in  both  jaws,  involving 
the  whole  of  the  alveolar  arch.  It  is  most 


common  in  early  life,  and  in  persons  of 
weak  intellect. 

Symptoms. — The  gums  are  greatly 
enlarged,  almost  burying  the  teeth.  The 
alveoli  are  expanded,  the  fibrous  pait  of 
the  gum  much  hypertrophied,  and  the 
papillae  of  the  mucous  membrane  large 
and  vascular. 

I'reatment.  —  Remove  the  afi'ected 
alveolus  with  cross-cutting  forceps  under 
an  anaesthetic,  and  stop  the  haemorrhage, 
which  is  profuse,  with  the  actual  cautery. 

Necrosis  of  the  Jaws. — This  disease  is 
most  common  in  the  lower  jaw. 

Causes. — Periostitis  following  dental 
irritation,  injury,  the  action  of  specific 
poisons,  as  in  necrosis  of  the  jaw  oc- 
curing  in  young  children  after  the  exan- 
themata as  scarlet  fever  or  smallpox, 
chemical  irritants  as  phosphorus  and 
mercury. 

Symptoms.  —  1.  Pain.  2.  Pyrexia. 
3.  Part  is  swollen,  red  and  hot.  4.  Teeth 
are  raised  from  their  sockets  and  very 
tender  on  pressure.  5.  Discharge  of 
purulent  matter  from  the  mouth.  Pus 
forms  beneath  the  periosteum,  thus 
giving  rise  to  necrosis.  Phosphorus 
necrosis  leads  to  severe  symptoms,  and  is 
remarkable  for  the  pumice-like  deposit 
of  lowly  organised  new  bone  which  is 
closely  adherent  to  the  sequestrum,  al- 
though doubtless  formed  by  the  perios- 
teum. In  necrosis  of  the  upper  jaw  no 
new  bone  is  produced,  the  gap  being 
permanent  in  adults,  but  sometimes  filled 
up  with  fibrous  tissue  in  children ;  in 
the  lower  jaw,  however,  considerable 
new  bone  is  formed  by  the  periosteum, 
but  this  is  nearly  always  slowly  re- 
absorbed. Sequestra  should  not  be 
removed  until  completely  loosened,  a 
process  which  occupies  from  six  weeks 
to  three  months. 

Treatment. — If  seen  during  the  stage 
of  periostititis,  leeches,  hot  gargles,  poul- 
tices, and  free  incision  may  prevent 
necrosis ;  if  not,  treat  in  the  usual 
manner. 

Epulis  is  a  tumour  arising  from  the 
periosteum  and  the  border  of  the  alve- 
olus. It  is  either  fibrous  in  nature, 
with  fibro-plastic  cells  intermixed  (simple 
epulis  or  ossifying  sarcoma);  or  malig- 
nant in  the  form  of  a  myeloid  or  epithc- 
liomatous  tumour,  the  latter  being  rare. 
The  most  usual  aiuse  is  the  irritation  of 
stumps;  it  afi'ects  both  jaws  equally, 
and  rarely  occurs  until  adult  age ;  at 
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this  period  the  female  sex  is  attacked 
more  often  than  the  male,  in  the  pro- 
portion of  5  to  3.  As  it  increases  in  size 
it  loosens  the  teeth  in  its  neighbourhood. 

Simple  Epulis  is  a  firm,  smooth  and 
lobulated  growth,  covered  by  thickened 
gum;  at  first  hard  but  soon  becoming 
soft,  ulcerating  and  discharging.  It 
usually  begins  at  the  small  tongue  of 
gum  between  two  contiguous  teeth,  and 
has  its  origin  in  the  osteal  membrane  of 
alveolus. 

Treatment  consists  in  the  removal  of 
the  growth,  together  with  the  portion  of 
bone  from  which  it  springs,  as  it  does 
not  recur  after  complete  removal.  This 
operation  can  be  performed  when  the 
growth  is  small,  through  the  mouth, 
without  an  external  incision.  A  tooth 
is  drawn  on  each  side  of  the  epulis,  a 
cut  is  then  made  with  a  saw  through 
the  two  empty  sockets,  to  the  level  of 
the  base  of  the  growth,  the  base  of  the 
jaw  being  preserved  if  possible.  The 
epulis  is  then  removed  by  the  bone  for- 
ceps or  Hey's  saw,  a  horizontal  cut 
being  made  to  connect  the  two  longi- 
tudinal ones.  Bleeding  is  arrested  by 
means  of  a  plug  soaked  in  perchloride  of 
iron,  or  the  actual  cautery. 

Malignant  Epulis  is  soft,  purplish, 
grows  rapidly,  bleeds  easily,  and  is  liable 
to  return  after  removal ;  it  chiefly  occvirs 
in  persons  after  the  mid-period  of  life. 
The  myeloid  form  contains  fibrous  tissue 
and  giant  cells,  is  soft  and  vascular, 
commonly  springs  from  the  interior  of 
the  alveolus,  and  in  many  cases  is  an 
outgrowth  from  a  myeloid  tumour  of  the 
interior  of  the  jaw.  It  may  contain  bone 
or  cysts. 

Treatment. — Removal,  as  for  simple 
epulis ;  but  if  large,  a  portion  of  the  jaw 
must  be  excised. 

Distension  or  Dropsy  of  the  Antrum, 
Antracele,  consists  in  the  accumvilation  of 
a  viscid,  or  more  commonly  a  serous,  fluid 
containing  cholesterin,  within  the  cavity 
of  the  antrum.  The  fluid  is  contained 
in  a  cyst,  which  grows  so  as  to  fill  the 
antral  cavity,  or  bursts,  allowing  the 
fluid  to  escape  into  the  antrum.  The 
bony  walls  are  expanded  and  the  cheek 
swollen  and  prominent,  but  not  painful ; 
on  pressure  egg-shell  crackling  is  pro- 
duced. 

Treatment.  —  As  the  bony  wall  is 
partially  absorbed  the  distended  mem- 
brane can   be   incised   and  the  fluid 


evacuated.  The  opening  should  be 
enlarged  with  curved  scissors,  and  the 
antrum  examined  with  a  finger  to  detect 
any  foreign  body,  as  a  tooth.  Astringent 
and  stimulant  injections  with  a  syringe 
are  afterwards  used,  as  sulphate  of  zinc 
or  copper,  or  tincture  of  iodine. 

Abscess  or  Empyema  of  the  Antrum 
occurs  from  its  lining  membrane  becom- 
ing inflamed,  usually  as  the  result  of  the 
irritation  of  decayed  teeth,  especially  the 
first  and  second  molars,  but  violent 
blows,  or  the  entrance  of  foreign  bodies, 
are  occasional  causes.  The  pus  escapes 
partly  into  the  nose  when  the  patient 
blows  it,  and  if  he  lie  down  the  mat- 
ter flows  down  the  throat,  giving 
rise  to  derangement  of  the  stomach. 
Ofiensive  odours  are  perceived  by  the 
patient,  but  not  by  those  round  him. 
The  bone  is  not  expanded,  but  if  the  pus 
cannot  escape  it  will  be,  and  the  cheek 
swollen  and  tender,  the  integuments 
being  thick  and  red.  There  are  dviU 
deep-seated  pains  of  the  head  and  neck, 
particularly  in  the  teeth,  nose,  orbit,  and 
forehead ;  the  eye  of  the  afiected  side  is 
watery.  The  constitutional  symptoms 
are  generally  severe.  If  the  antrum  be 
distended,  egg-shell  ciackling  will  be 
elicited  on  pressure.  When  neglected 
the  eyeball  may  protrude  and  vision  be 
impaired ;  intracranial  suppuration  mr.  y 
also  occur.  Necrosis  of  the  alveolar 
portion  of  the  jaw  or  the  nasal  plate  of 
the  maxilla  may  happen  as  a  rare  event. 
The  abscess  sometimes  bursts  into  the 
nose,  perforates  the  cheek,  or  discharges 
at  the  neck  of  a  tooth  by  burrowing 
along  the  fang. 

Treatment. — By  extracting  the  first 
molar  tooth  a  dependent  opening  may 
be  easily  made  with  a  trocar.  It  is 
necessary,  however,  to  make  a  larger 
exit  for  the  matter  by  separating  the 
cheek  from  the  gum,  and  making  an 
aperture  with  a  strong  pair  of  scissors, 
antrum  perforator,  trocar,  or  gimlet, 
through  the  anterior  wall.  The  instiu- 
ment  should  be  introduced  a  little  up- 
wards, and  not  hoiizontally.  Professor 
Miculiez  recommends  that  the  antrum 
should  be  perforated  from  the  interior 
fossa  of  the  nose.  For  the  operation  a 
strong,  double-edged  stiletto-knife  is  used, 
fixed  at  an  obtuse  angle  to  a  handle,  and 
provided  with  a  stop  shoulder.  This  is 
passed  along  the  floor  of  the  nose  until 
its  point  is  just  below  the  lower  free  edge 
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of  the  inferior  turbinated  bono,  when  it 
is  made  to  pierce  the  antrum.  The 
cavity  can  be  easily  washed  out  from 
this  situation.  This  is  best  performed 
with  a  glass  syi'inge  or  Eustachian  cathe- 
ter, by  means  of  warm  water  and  an  as- 
tringent lotion,  as  sulphate  of  zinc  or 
permanganate  of  potash.  It  is  necessary 
to  test  the  teeth  with  the  ether  spray, 
so  that  any  which  are  diseased  can 
be  extracted.  The  bone  will  slowly 
assume  its  proper  shape,  but  this  may 
be  assisted  by  the  pressure  of  Hainsby's 
cheek  compressor,  or  a  double-headed 
roUer. 

Polypus  of  the  Antrum  is  rare.  It 
results  from  hypertrophy  of  the  sub- 
mucous connective  tissue.  It  may  be 
fleshy  or  semi-gelatinous  according  to  the 
amount  of  connective  tissue  or  gland 
tissue  entering  into  its  composition. 
These  polypi  are  very  vascular,  and  occa- 
sionally malignant.  They  generally  pro- 
duce absorption  of  the  bony  wall,  and 
project  into  the  nose.  A  symptom  some- 
times present  is  a  profuse  and  watery 
discharge,  which  constantly  runs  from 
the  nostril  of  the  affected  side.  Re- 
moval is  similar  to  nasal  polypi,  but 
bleeding  is  free. 

Odontomes  are  growths  connected  with 
the  teeth,  depending  on  an  outgrowth  of 
some  of  the  dental  tissue,  as  enamel, 
dentine,  cementum  or  tooth  bone. 

Treatment.  —  "When  the  growth  is 
diagnosed  as  connected  with  a  tooth,  all 
neighbouring  teeth  which  may  be  united 
to  it  should  be  extracted,  and  the  bone 
need  not  be  interfered  with. 

Tumours  of  the  Upper  Jaw  are  either 
simple  or  malignant.  The  benign  growths 
may  be  fibrous,  enchondromatous,  or 
osseous.  The  maUgnant  are  sarcomatous 
or  carcinomatous.  The  fibrous  and  sar- 
comatous are  generally  periosteal  growths, 
the  osseous  and  myeloid  endosteal.  The 
fibrous  tumour  springs  from  the  interior 
of  the  antrum  or  some  portion  of  the 
alveolus.  Many  of  the  fibrous  growths 
apparently  springing  from  the  upper  jaw 
really  have  their  origin  at  the  base  of 
the  skull,  sphenoid  or  ethmoid  bones. 
Its  volume  is  generally  moderate,  but  it 
may  attain  a  considerable  bulk.  Middle- 
aged  persons  are  its  most  frequent  sub- 
jects. The  enchondromatous  tumour  is 
rare,  appears  early  in  life,  springs  from 
the  surface  of  the  bone  or  antrum,  and 
progresses  externally  or  internally ;  by 


ossification  of  a  fibroma  or  enchondroma 
an  osteoma  will  result.  Osteoma  may  Vje 
met  with  as  a  hypertrophy  of  the  whole 
or  some  portion  of  tlie  bone,  due  to  an 
increase  in  the  cancellated  structure  of 
the  bone.  More  commonly  it  occurs  as 
an  exostosis,  which  may  spring  from  any 
portion  of  the  bone,  gr-adually  increasing 
in  volume  and  extent ;  the  exostosis  may 
be  ivory  or  cancellated.  The  malignant 
growths  are  sarcomata  and  carcinomata. 
All  kinds  of  sarcomata  are  met  mth — 
spindle-celled,  myeloid,  chondro-sarcoma, 
ossifying  sarcoma,  vascular  and  round- 
celled  sarcomata.  The  carcinomatous 
tumours  are  of  the  epitheliomatous 
variety,  and  may  be  columnar  or 
squamous.  The  spindle-celled  sarcoma 
is  of  a  yellower  colour  than  the  fibroirs 
tumour,  and  has  a  softer  consistence. 
Myeloid  sarcoma  occurs  mostly  before  the 
age  of  twenty-five  ;  it  has  a  dark  maroon 
colour.  Chondro-sarcoma  is  very  rapid 
in  its  growth,  and  extremely  prone  to 
return  after  removal,  the  secondary 
growths  being  round-celled.  Round- 
celled  sarcoma  is  of  frequent  occurrence. 
It  takes  its  origin  in  most  cases  from  the 
antrum,  and  may  form  a  projection  on 
the  cheek  without  implicating  the  hard 
palate  or  nostril ;  or  on  the  other  hand 
it  may  quickly  invade  the  nose,  alveolus, 
or  palate,  and  may  be  mistaken  for  a 
nasal  polypus.  Both  upper  jaws  may  be 
affected,  or  the  upper  and  lower  jaws. 
Epithelioma,  when  squamous,  always 
commences  in  the  gum  or  palate. 
Columnar  epithelioma  fir-st  attacks  the 
antrum  and  fiUs  it,  and  then  spreads  to 
the  palate,  or  face.  The  epitheliomata 
and  roirnd-celled  sarcoma  gr-ow  very 
rapidly,  are  attended  with  severe  pain, 
soon  ulcerate  and  discharge,  forming 
fungous  masses,  with  often  much  hajmor- 
rhage.  Tumours  of  the  upper  jaw,  as 
they  increase  in  size,  absorb  and  dilate 
the  bony  cavities,  and  soon  by  outward 
presstu'e  cause  a  visible  tumour,  which 
appears  generally  at  the  anterior  asjiect 
of  the  upper  jaw.  The  swelling  will  be 
smooth,  of  an  oval  or  round  shape,  and 
overlapping  the  lower  jaw.  By  pressure 
on  adjacent  bones  various  symptoms 
arise,  the  palate  is  depressed,  the  alveolus 
and  teeth  displaced,  the  orbit  invaded  ; 
tears  overflow  from  the  nasal  duct  being 
obliterated,  the  eyeball  protrudes  and 
may  be  thrust  out  of  its  normal  position, 
vision  is  dimmed,  and  if  the  pharynx 
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be  attacked,  respiration  and  swallowing 
will  be  aftected. 

Diagnosis. — From  collections  of  fluid 
in  the  antrum  a  tumour  is  recognised  by 
the  history  of  the  case,  the  absence  of 
fluctuation,  by  the  growth  soon  passing 
outside  the  wall  of  the  antrum,  and 
lastly,  in  doubtful  cases,  by  an  explora- 
tory puncture,  and  sometimes  the 
removal  of  a  tooth.  Heath  writes :  "  It 
is  advisable  in  all  cases  of  tumour  of  the 
upper  jaw  in  which  the  nature  of  the 
swelling  is  not  obvious,  to  perforate 
the  antrum  beneath  the  cheek,  before 
incising  the  skin  of  the  face,  and  taking 
the  necessary  steps  for  the  removal  of 
the  jaw."  The  fibrous,  cartilaginous, 
and  osseous  tumours  grow  slowly,  are 
painless  and  hard  to  the  touch,  and  do 
not  involve  surrounding  tissues  or  skin. 
Malignant  are  distinguished  from  simple 
growths  by  their  greater  rapidity  of 
growth,  by  the  lymphatic  glands  being 
enlarged  and  hard,  by  their  soon  im- 
plicating the  nasal  cavity  and  orbit,  and 
by  the  skin  being  early  involved.  The 
fibro-sarcomatous  and  myeloid  grow 
more  rapidly  than  simple  tumours,  and 
are  softer;  they  occasionally  ulcerate, 
but  do  not  form  a  fungus,  though 
haemorrhage  is  common.  The  round- 
celled  sarcoma  and  epithelioma  are  ex- 
cessively rapid  in  growth,  and  in  invading 
surrounding  tissues.  Epithelioma  is 
very  soft,  and  apt  to  fungate ;  it  is 
also  often  accompanied  by  neuralgic 
pains. 

Treatment. — Excision  of  the  tumour, 
together  with  all  bone  implicated. 

Excision  of  the  Superior  Maxilla  is 
required  for  the  removal  of  tumours  of 
the  bone  or  antrum,  for  necrosis,  and 
to  give  access  to  a  naso-pharyngeal 
polypus. 

Instruments  required.  —  1.  Scalpels. 
2.  Artery  forceps.  3.  Torsion  forceps. 
4.  Ligatures.  5.  Retractors.  6.  Tooth 
forceps.  7,  Narrow  saw.  8.  Hey's 
saw.  9.  Bone  forceps.  10.  Lion  for- 
ceps. 11.  Sequestrum  forceps.  12. 
Gouges.  13.  Chisel.  14.  Gag.  15. 
Hare-lip  pins.  16.  "Wire  nippers. 
17.  Actual  cautery.  18.  Perchloride 
of  iron.  19.  Ice.  20.  Sutures,  silk, 
catgut,  and  wire.  21.  Solution  of 
chloride  of  zinc.  22.  Lint  and  absorbent 
cotton.  23.  Bandages.  24.  Plaster. 
25.  Collodion.  26.  Iodoform.  27. 
Mackintosh  sheet.     28.  Small  sponges 


fastened  to  sticks.  29.  Larger  sponges. 
30.  AnEesthetic  and  inhaler. 

Operation, — (lat  Step.)  The  incision 
through  the  integuments  may  be  either 
external  or  median,  the  latter  being 
preferable.  The  former  proceeds  from 
the  angle  of  the  mouth  in  a  curved 
direction,  towards  the  malar  bone.  The 
latter  follows  the  outline  of  the  nose. 
The  patient  should  be  recumbent, 
chloroform  is  to  be  used  as  the  ansesthe- 
tic,  and  a  quantity  of  brandy  and  hot 
water,  suited  to  the  age  of  the  patient, 
should  shortly  before  the  operation  be 
injected  into  the  colon.  An  incision  is 
made  commencing  by  division  of  the 
upper  lip  in  the  median  line,  and  then 
carried  along  the  nostril  and  up  the  side 
of  the  nose  to  the  inner  angle  of  the  eye, 
and  thence  (if  necessary)  along  the 
border  of  the  lower  lid  to  the  zygoma. — 
(2nd  Step.)  A  flap  is  then  formed  and 
thrown  outwards,  the  margin  of  the 
orbit  being  exposed,  and  the  cartilage  of 
the  nose  is  separated  from  the  bone  and 
reflected  inwards. — (3rd  Step.)  The  bony 
connexions  are  then  to  be  divided,  {a) 
That  with  the  malar  bone  parallel  to 
and  immediately  in  front  of  the  masseter 
muscle  ;  this  is  notched  with  a  narrow 
saw,  and  divided  with  the  bone  forceps ; 
the  cut  will  run  into  the  spheno-maxillary 
fossa,  and  thus  preserve  the  prominence 
of  the  cheek.  If  the  malar  bone  be 
involved  it  should  also  be  removed  by 
dividing  the  zygomatic  process,  and  the 
frontal  process  which  unites  it  with  the 
frontal  bone.  (^)  That  with  the  opposite 
bone  along  the  centre  of  the  hard  palate. 
One  of  the  incisor  teeth  must  be  ex- 
tracted, and  the  soft  palate  divided  from 
its  attachment  to  the  posterior  nasal 
spine  to  just  beyond  the  last  molar 
tooth  by  a  transverse  incision,  also  the 
mucous  membrane  of  the  roof  of  the 
mouth  should  be  incised  along  the 
median  line.  The  palatal  arch  is  then 
notched  deeply  with  a  saw,  and  divided 
by  bone  forceps  passed  into  the  nose  and 
mouth,  or  may  be  completely  divided 
with  a  narrow  saw  with  a  movable  back, 
passed  into  the.  nostril,  and  kept  hori- 
zontal, as  recommended  by  Heath,  (y) 
Those  formed  by  the  nasal  process  at 
the  inner  angle  of  the  orbit.  This  is 
severed  by  bone  forceps  ijiserted  into  the 
orbit  and  nose,  or  with  a  saw.  — (4th 
Step.)  Finally,  with  a  pair  of  lion  forceps, 
the  loosened  bone  is  drawn  downwards 
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and  forwai-ds,  and  slightly  twisted  to 
bfeak  down  the  posterior  attachments 
of  the  palate  bone  and  pterygoid  pi'ocess 
of  the  sphenoid.  The  infra-orbital  nerve 
should  be  divided  with  the  scalpel  behind 
the  bone,  whilst  it  is  di'awn  forward. 
Haemorrhage  is  stopped  temporarily  by 
the  pressure  of  a  sponge,  which  is  in  a 
few  minutes  removed,  and  the  actual 
cautery  applied  at  a  black  heat,  if  there 
be  much  oozing.  The  hollow  left,  if 
thought  necessary,  can  be  stuffed  with 
lint,  to  which  a  thread  is  attached ;  but 
this  soon  becomes  offensive,  and  is  better 
omitted  if  possible.  The  cheek  flaps  are 
kept  m  position  by  silver  sutures  and 
\  hare-lip  pia  through  the  lip.  Free 
syringing  by  a  nasal  douche  with  anti- 
septic fluid  is  useful  from  the  beginning. 
If  not  diseased,  the  floor  of  the  orbit  is 
to  be  preserved,  by  a  transverse  section 
of  the  jaw  below  the  margin  of  the 
orbit ;  so  also,  if  healthy,  the  alveolus 
and  roof  of  the  mouth  should  be 
retained,  being  separated  from  the  body 
of  the  jaw  by  means  of  the  saw  or 
forceps  (Heath).  In  cases  of  epi- 
thelioma, where  diseased  structures  have 
been  removed,  Heath  advises  the 
appKcation  of  chloride  of  zinc  paste 
(chloride  of  zinc  3],  flour  5ij  or  q.s., 
sedative  solution  of  opium  ^j).  This  is 
applied  on  the  end  of  a  strip  of  lint  to 
the  doubtful  part^  the  rest  of  the  lint 
can  be  packed  in  and  covered  with  a 
pledget  of  cotton  wool  so  as  to  prevent 
the  escape  of  the  chloride  of  zinc  into 
•the  mouth-:  it  is  advantageous  to  plug 
the  posterior  nostril  on  tbe  affected  side 
from  the  front  with  another  strip  of 
lint,  to  obviate  the  escape  of  the  fluid 
into  the  throat.  After  three  days  the 
plugs  are  withdrawn,  and  the  cavity 
syringed  freely  while  the  sloughs  are 
separating.  As  a  local  antiseptic 
nothing  is  equal  to  powdered  iodoform 
freely  applied  to  the  raw  surfaces  of  the 
bone  and  soft  parts- 

The  chief  dangers  of  this  operation 
are:  1.  Haemorrhage^  2.  The  entrance 
of  blood  into  the  aii-  passages,  causing 
suffocation ;  3.  Shock.  It  is  a  very 
successful  operation. 

Actinomycosis  of  the  Jaw  consists  in 
the  development  of  a  wjiitlsh  .tumour, 
starting  from  the  posterior  part  of  the 
alveolus,  or  from  the  spongy  part  of  the 
bon",  which  distends  and  bursts  through 
the  osseous  structure,  generally  in  an  out- 


ward direction,  destroying  all  the  tissues 
in  its  course.  The  growth  is  composed  of 
sof  t,pale,  brain-like  substance,  dotted  with 
numerous  minute  abscess-like  cavities 
Microscopically,  the  tumour  consists  of 
gi'anulation  tissue  with  peculiar  yellow- 
like bodies  about  the  size  of  a  hemp  seed. 
Similar  growths  are  met  with  in  the 
tongue,  pharynx,  laiynx,  and  mucous 
membrane  of  the  stomach,  and  in  ad- 
joining lymphatic  glands.  These  yellow 
bodies,  or  actinomyces  (ray  fungus),  pre- 
sent a  gland-like  appearance,  consisting 
of  fine  filaments  radiating  from  a  com- 
mon centre,  and  club-shaped  bodies,  and 
are  due  to  a  vegetable  fungus. 

Cause.  —  Dr.  Moosbrugger  believes 
that  in  both  animals  and  man  infection 
takes  place  through  inoculation  of  the 
fungus  on  a  broken  surface.  The  point 
of  inoculation  is  either  in  the  mouth, 
fauces,  or  pharynx,  from  abrasions  due 
to  hard  food.  Animals  may  also  be  in- 
fected by  rubbing  the  skin  of  the  neck,  if 
abraded,  against  the  manger.  Barley  is 
the  suspected  source  of  the  organism. 
The  human  subject  is  not  inoculated 
directly  from  the  animal,  or  indirectly  by 
eating  its  flesh,  but  through  the  use  of 
grain  as  food,  or  by  means  of  the  inhala- 
tion of  the  spores  of  the  organLsm.  The 
place  of  inoculation  may  be  carious  teeth 
or  damaged  alveoli,  thus  extending  to  the 
periosteum  or  soft  parts  of  the  jaw  ;  any 
abrasion  of  the  mucous  membrane  or 
skin  may  be  the  starting-point  of  the 
disease. 

Symjjtoms. — The  fungus  gives  rise  to 
the  abundant  formation  of  granulation 
tissue,  which  is  so  soft  as  to  present  fluc- 
tuation. The  first  symptom  apparent  is 
a  hard,  smooth,  elastic  (often  painless) 
tumour,  apparently  seated  under  the 
periosteum.  ITie  swelling  spreads  to  the 
soft  parts  around,  either  sooner  or  later, 
by  direct  extension,  or  through  lympha- 
tic channels,  and  forms  nodular  masses 
with  white  shreddy  or  granular  foci.  On 
incision,  serum,  containing  little  white 
granules,  escapes,  but  no  pus. 

Treatment. — Incision  and  thorough 
scraping  with  a  shai-p  spoon.  Recovery 
is  common.  (Heath.) 

InjUimmaiion  of  the  Loxcer  Jato  may 
result  from  irritation  of  decayed  teeth, 
leading  in  a  few  hours  to  the  effusion  of 
discolourod  serum  into  the  cancellous 
tissue,  di^tending  and  forcing  out  the 
external  plate  of  the  jaw.    By  pressure 
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the  effused  fluid  can  be  made  to  exude  by 
the  side  of  or  through  the  hollow  tooth. 
If  relief  be  not  given,  plastic  effusion 
takes  place,  resulting  in  the  formation  of 
a  distinct  tumour.  If  the  tooth  be  re- 
moved this  will  disappear;  but  if  not,  may 
become  organised  into  fibrous  tissue, 
forming  a  fibrous  tumour.  (Heath.) 

Tumours  of  the  Lower  Jaw. — These 
may  be  simple  or  malignant.  The  sim- 
ple are  cystic ;  fibrous,  which  are  the  most 
common,  and  may  be  periosteal  or  en- 
dosteal; osseous,  either  cancellated  or 
ivory;  or  enchondromatous,  which  are 
rare.  The  malignant  are  either  sarcoma- 
tous or  carcinomatous.  The  sarcomatous 
may  be  spindle-celled,  myeloid,  chondro- 
sarcoma, ossifying,  or  round-celled :  the 
carcinomatous  are  columnar  or  squamous. 
Tumouj  s  are  more  common  in  the  lower 
than  the  upper  jaw,  and  may  spring 
either  from  the  alveolar  margin,  the 
interior  of  the  bone,  or  its  suifaces ;  they 
form  large  round  growths  projecting  into 
the  mouth  and  the  side  of  the  neck.  The 
cystic  gtowths  vary  in  thickness,  the 
walls  being  either  membranous,fibrous,or 
osseous ;  in  the  latter  case  the  shell  of 
bone  is  formed  by  the  periosteum,  and  on 
pressure  gives  rise  to  egg-shell  crackling. 
They  contain  a  thick,  tenacious,  yellowish 
fluid.  Dentigerous  cysts  are  met  with, 
depending  upon  the  presence  of  an  un- 
developed tooth  in  the  jaw  and  the 
formation  of  a  cyst  round  it.  Multilo- 
cular  cysts  present  themselves,  originat- 
ing in  the  growth  of  the  epithelium  of  the 
gums,  and  in  connection  with  columnar 
epithelioma,  but  are  occasionally  due  to 
cystic  formation  in  sarcomatous  tumour. 

Diagnosis. — The  malignant  are  distin- 
guished from  the  simple  by  their  greater 
rapidity  of  growth,  tendency  to  fungate 
within  the  mouth,  implication  of  lym- 
phatic glands,  by  the  superjacent  skin 
being  soon  involved,  and  by  their  soft 
elastic  feel. 

Treatment. — The  cystic  tumours  are 
best  treated  by  making  an  incision 
through  the  mucous  membrane  within 
the  mouth  without  cutting  the  cheek, 
opening  the  cyst  with  a  trephine  or 
antrum  perforator,  and  removing  the 
thin  outer  wall  freely  with  scissors  or 
bone  forceps.  The  other  tumours  require 
excision, including  compound  multilocular 
'  cysts  occurring  in  adults  ;  if  small  they 
can  be  removed  from  the  mouth  without 
an  external  incision. 


Excision  of  the  Inferior  Maxilla  may 
be  partial  or  complete,  according  to  the 
situation  and  extent  of  the  tumour.  The 
position  of  the  patient  and  the  instru- 
ments required  are  similar  to  those  for 
excision  of  the  upper  jaw. 

1.  Excision  of  a  Portion  of  the  Jaw 
from  the  Symphysis  to  the  Angle. — An 
incision  is  made  extending  along  the 
lower  border  of  the  jaw  from  its  angle 
nearly  to  the  symphysis,  and  then  carried 
vertically  upwards  to  the  base  of  but 
not  through  the  lip.  This  will  divid* 
the  facial  arteiy,  which  must  be  at  once 
tied  or  compressed  with  a  needle  and 
twisted  suture.  The  flap  is  then  dissected 
up  from  the  tumour,  and  the  mylo-hyoid 
and  mucous  membrane  cautiously  sepa- 
rated from  the  internal  surface  of  the 
bone,  using  the  handle  of  the  knife  as 
much  as  possible.  A  tooth  having  been 
extracted  on  each  side  of  the  growth, 
the  bone  is  partially  divided  with  a 
narrow  saw  on  both  sides  of  the  tumour, 
and  the  division  then  completed  with 
the  bone  forceps.  The  diseased  bone 
is  then  removed  by  a  careful  application 
of  the  knife,  keeping  close  in  contact 
with  the  diseased  part,  and  yet  sufficiently 
distant  to  prevent  any  part  of  the  growth 
remaining  behind.  All  bleeding  points 
are  now  tied.  If  the  dental  artery 
bleed,  a  fine  Paquelin's  cautery,  or  wooden 
plug,  is  thrvist  into  the  dental  canal. 
The  wound  is  then  stitched  up,  dressed 
with  iodoform,  and  a  good,  firm,  fibrous 
cicatrix  will  be  left. 

2.  Excision  of  the  Symphysis. — A 
ligature  is  passed  through  the  tip  of  the 
tongue  and  held  by  an  assistant.  A 
vei-tical  incision  is  made  in  the  median 
line,  commencing  at  the  margin  of  the 
lower  lip  and  reaching  the  hyoid  bone. 
Two  flaps  are  formed  and  dissected  back, 
the  symphysis  exposed,  a  tooth  extracted 
on  each  side,  and  the  diseased  portion 
removed  with  the  saw  and  bone  forceps. 
The  wound  is  closed  by  hare-lip  pins 
and  twisted  sutures,  to  one  of  which 
the  tongue  is  secured  until  it  shall  have 
contracted  fresh  adhesions,  which  usually 
takes  place  in  five  or  six  days. 

3.  Resection  of  the  Ramus  and  Half 
the  Body. — An  incisor  tooth  being  drawn, 
an  incision  is  made  commencing  three- 
quarters  of  an  inch  in  front  of  the 
posterior  border  of  the  ramus,  on  a 
level  with  the  lobule  of  the  ear,  and 
is  carried  over  the  ramus  to  the  angle, 
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and  then  along  the  lower  border  of  the 
body  to  the  symphysis,  where  it  Ls  met 
(if  necessary)  by  a  vertical  incision  from 
the  margin  of  the  lip.  The  flap  is 
dissected  up  and  the  facijiil  artery  tied ; 
the  inner  surface  of  the  bone  is  then 
cleared.  The  saAv  is  applied  in  the 
cavity  of  the  incisor  which  has  been 
extracted,  and  the  section  completed 
with  the  bone  forceps.  The  jaw  is  then 
drawn  downwards  and  forwards  with 
the  lion  forceps  in  the  left  hand,  and 
the  mucous  membrane  and  internal 
pterygoid  divided.  The  temporal  muscle 
is  divided  from  the  coronoid  process 
with  a  pair  of  curved  scissors  or  the 
knife,  whilst  the  jaw  is  forcibly  de- 
pressed. To  obviate  the  danger  of 
wounding  the  internal  maxillary  or 
other  arteries,  as  well  as  to  expedite  the 
process  of  disai'ticulation.  Gross  recom- 
mends a  flat  bone  elevator  for  cleaning 
the  coronoid  process  and  condyle.  "  The 
blade  is  slightly  curved  upon  the  flat, 
and  is  3  J  inches  in  length,  by  §  inch  in 
■width,  its  thickness  being  about  one  line 
and  a  third.  Its  free  extremity  ter- 
minates in  a  convex  edge,  bevelled  ofi" 
in  front  and  behind,  so  as  to  admit  of 
being  used  for  dividing  the  periosteum, 
or  scraping  the  bone,  as  may  be  deemed 
necessary."  The  joint  is  opened  from 
the  front  and  disarticulation  proceeded 
with.  The  jaw  is  forcibly  depressed 
downwards,  tearing  through  the  external 
pterygoid  muscle,  and  the  capsular 
ligament  with  the  remaining  attach- 
ments severed  by  a  few  cautious  touches 
of  the  knife  kept  close  to  the  bone  to 
avoid  the  internal  maxillary  artery.  If 
the  disease  be  not  malignant,  and  does 
not  involve  the  articulation,  the  ramus 
should  be  sawn  across  instead  of  being 
disarticulated.  If  the  internal  maxil- 
lary artery  be  wounded  it  must  be 
ligatured,  or  the  external  carotid;  any 
other  branches  that  bleed  are  tied,  a 
di-ainage  tube  inserted,  the  cavity 
sprinkled  with  iodoform,  and  the  wound 
adjusted  by  hare-lip  pins  and  a  t\visted 
suture.  Aftei'war'ds  glycerin,  acid, 
carbolic,  should  be  applied  with  a 
camel's-hair  brush.  Firm  fibrous  tissue 
is  found  in  the  place  of  the  bone  re- 
moved. 

4.  Eoccision  of  the  Entire  Inferior 
Maxilla. — The  incision  is  made  from 
one  lobule  of  the  ear  down  to  the 
angle  of  the  jaw,  along  tiie  base  to 


the  other  angle,  and  then  up  to  the 
lobule  of  the  other  ear.  The  bone  is 
then  cleaned,  the  jaw  sawn  through  at 
the  symphysis,  and  removed  in  two 
halves ;  the  tongue  being  secured  aa 
before  mentioned. 

Spasmodic  Closure  of  the  Jaws  results 
about  the  age  of  twenty  from  difficulty 
in  the  eruption  of  the  wisdom  teeth  of 
the  lower  jaw,  owing  to  want  of  room 
or  malposition,  setting  up  ii-ritation, 
and  thus  producing  spasm  of  the 
masseter  and  internal  pterygoid  muscles. 

Treatment. — Administer  chloroform, 
inseit  a  gag,  and  remove  the  wisdom 
tooth  or  second  molar.  If  this  be  not 
done  persistent  neuialgia  may  be 
troublesome,  or  abscesses  may  form 
burrowing  widely  about  the  angle  of 
jaw  and  cheek.  Some  amount  of  reflex 
spasmodic  closure  of  the  jaw  may 
occur  in  tonsillitis  and  irritation  of  the 
upper  spinal  nerves. 

Immobility  of  the  Joajo  may  be  pro- 
duced in  various  ways,  and  may  exist 
in  such  a  degree  as  to  render  the  patient 
entirely  unable  to  open  his  mouth  or 
masticate  his  food.  Gross  writes  :  "  The 
most  common  cause,  according  to  my 
observation,  is  profuse  ptyalism,  fol- 
lowed by  gangrene  of  the  cheeks,  lips, 
and  jaw,  and  the  formation  of  a  firm, 
dense,  unyielding  inodular  tissue,  by 
which  the  lower  jaw  is  closely  and 
tightly  pressed  against  the  upper. 
Children  of  a  delicate,  strumous  con- 
stitution, worn  out  by  the  conjoint  in- 
fluence of  n^ercury  and  scarlatina, 
measles,  or  typhoid  fever,  are  its  most 
common  victims ;  but  I  have  also  seen 
many  examples  of  it  in  adults  and 
elderly  subjects.  In  the  worst  cases 
there  is  always  extensive  perforation 
of  the  cheeks,  permitting  the  constiint 
escape  of  saliva,  and  inducing  the  most 
disgusting  disfigurement.  Secondly, 
the  affection  may  depend  on  injury, 
as  a  severe  sprain  or  concussion,  or 
arthritic  inflammation,  leading  to  a 
deposit  of  plastic  matter,  and  the  con- 
version of  this  substance  into  cellulo- 
fibrous,  cartilaginous,  or  osseous  tissue. 
Thirdly,  the  immobility  is  occasionally 
produced  by  a  kind  of  osseous  bridge  ex- 
tending from  the  lower  to  the  upper 
jaw,  or  from  the  lower  jaw  to  the  tem- 
poral bone.  Such  an  occurrence  is, 
however,  uncommon,  and  is  chiefly  met 
with  in  peisons  who  have  suffered  fiom 
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chronic  articular  arthritis.  Finally, 
immobility  of  the  jaw  may  be  caused 
by  the  pressure  of  a  neighbouring 
tumour,  especially  if  it  occupy  the 
parotid  region,  so  as  to  make  a  direct 
impression  upon  the  tempero-maxillary 
joint."  If  occurring  in  early  life  it  is 
often  followed  by  a  stunted  development 
of  the  jaw,  exhibiting  itself  in  mai'ked 
shortening  of  the  chin,  and  in  an 
oblique  direction  of  the  front  teeth. 
Inflammation  of  the  masseter,  and 
abscess  under  the  temporal  fascia,  are 
occasional  causes. 

Treatment. — 1.  Removal  of  a  wedge- 
shaped  piece  of  bone  in  front  of  the  cica- 
trices, to  form  a  false  joint.  (Esmarch.) 
2.  Simple  section  of  the  bone  from 
within  the  mouth  by  powerful  forceps,  a 
piece  of  gutta  percha  being  interposed 
between  the  cut  surfaces.  (Rizzoli.) 
This  operation  is  only  useful  when  the 
cheek  is  unaffected.  3.  Internal  division 
of  the  cicatrices  and  the  use  of  metal 
shields  worn  between  the  cheeks  and 
gum.  This  method  can  be  used  when  the 
entire  thickness  of  the  cheek  is  not 
affected. 

Ankylosis  of  the  Jaw  may  be  fibrous 
or  osseous. 

Causes.  —  Disease  of  the  tempero- 
maxillary  articulation,  as  the  result  of 
scarlet  fever,  measles,  rheumatoid  arth- 
ritis. 

Treatment.  —  For  fibrous  ankylosis, 
the  adhesions  may  be  broken  down  by 
screw  wedges,  or  better,  they  may  be  di- 
vided after  the  method  of  Spanton,  who 
passes  a  tenotomy  knife  into  the  tempero- 
maxillary  joint  on  each  side,  immediately 
in  front  of  the  temporal  artery,  and  then 
moves  it  freely  round  the  condyle,  dividing 
completely  the  external  lateral  ligament, 
and  partially  the  insertion  of  the  external 
pterygoid  muscle,  keeping  the  back  of  the 
knife  towards  the  temporal,  and  measur- 
ing the  depth  of  the  incision,  so  as  to 
avoid  the  middle  meningeal  artery,  A 


screw  gag  is  then  applied.  Excision  of 
the  condyle  has  been  performed,  and 
Mears  has  proposed  division  of  the  ramus 
and  excision  of  the  condyle  with  the 
coronoid  process  and  sigmoid  notch, 
through  the  mouth.  Humphrey,  who 
first  excised  the  condyle,  exposed  it  by  a 
curved  incision  from  the  side  of  the  orbit 
across  the  zygoma  to  the  ear,  passing  a 
little  above  the  tempero-maxillary  articu- 
lation; and  by  a  second  incision  from 
the  termination  of  the  first  directly 
upwards  in  front  of  the  ear,  across  the 
zygoma  again,  avoiding  the  temporal 
artery.  The  neck  of  the  condyle  was  cut 
through  with  a  narrow  saw.  The  opeia- 
tion  was  performed  for  rheumatoid 
arthritis.  Mears'  method  is  thus  per- 
formed :  a  straight,  sharp-pointed  bis- 
toury is  introduced  beneath  the  masseter 
muscle  on  a  level  with  the  last  molar 
tooth  of  the  lower  jaw.  Into  the  wound 
thus  made  the  blade  of  an  Adams'  saw 
is  passed,  and  the  ramus  sawn  through. 
The  periosteum,  with  the  overlying  mas- 
seter muscle,  is  raised  by  the  periosteal 
elevator,  and  the  wound  thus  enlarged. 
The  insertion  of  the  temporal  muscle  is 
now  divided  by  a  probe-pointed  bistoury. 
The  tissues  on  the  inner  surface  are 
separated  by  the  elevator,  the  bone  seized 
by  the  lion  forceps,  and  forcibly  twisted 
outwards.  If  .it  yield  at  the  neck  of  the 
condyle,  this  process  is  afterwards  chi- 
selled out.  If  necessary,  the  masseter 
may  be  divided.  Haemorrhage  is  con- 
trolled by  packing  the  wound  with 
sponges. 

In  osseous  ankylosis,  the  following 
operation  performed  by  Christopher 
Heath  is  the  best,  consisting  in  division 
of  the  ramus  of  the  jaw  beneath  the 
masseter.  A  small  incision  is  made 
within  the  mouth  immediately  above  the 
last  molar  tooth,  a  steel  director  is  passed 
to  clear  the  way,  and  then  an  Adams' 
saw  pushed  beneath  the  masseter,  and  the 
ramus  divided  horizontally. 
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CHAPTER  XXVIII. 


INJURIES  AND  DISEASES  OF  THE  THROAT  AND  MOUTH. — ASPHYXIA.  GASTROTOMT, 

BRONOHOTOMY,  AND  LARYNGOSCOPY. 


Injuries  of  the  mouth  have  been  al- 
I'oady  treated  of  in  a  preceding  chapter. 

Injuries  of  the  Throat.  —  These  are 
usually  the  result  of  suicidal  attempts. 
They  are  classified  as  follows  : — 

(a)  Wounds  not  extending  to  the  Larynx 
or  (Esophagus.— Yrom  the  large  number 
of  blood-vessels  in  the  region  of  the  neck, 
"woimds  are  liable  to  be  followed  by  copious 
haemorrhage.  If  the  common  carotid  ar- 
tery, or  internal  jugular  vein,  be  divided, 
the  patient  bleeds  most  rapidly  to  death, 
unless  assistance  be  at  hand.  If  any 
large  vein  in  this  region  be  wounded, 
there  is  a  hability  to  the  entrance  of  air 
in  it,  producing  death  immediately  or 
within  twenty-four  hours.  Should  the 
pneumogastric  or  phrenic  nerves  be  im- 
plicated, a  fatal  result,  as  a  rule,  takes 
place  from  some  lung  affection.  The 
wound,  when  suicidal,  is  usually  from 
left  to  right  obliquely  downwards,  the 
greater  portion  of  the  wound  being  on 
the  left  side  of  the  neck  if  the  right  hand 
have  been  used.  Diffuse  suppuration  may 
occur  in  the  loose  cellular  tissue  beneath 
the  platysma. 

Treatment.  —  Digital  pressure,  and 
pressure  forceps,  quickly  applied,  are  of 
service  in  securing  time  for  the  apphca- 
tion  of  the  necessary  ligatures.  Ligature 
all  bleeding  vessels,  both  arteries  and 
veins,  enlarging  the  wound  if  essential. 
If  the  wound  be  longitudinal  its  edges 
may  be  approximated  with  strips  of  plas- 
ter ;  if  transverse  or  oblique,  by  sutures 
and  position,  the  head  being  fixed  close  to 
the  chest  by  means  of  bandages ;  drain- 
age tubes  are  necessary,  and  an  antiseptic 
dressing.  In  all  cases  of  cut  throat,  the 
surgeon  should,  if  possible,  get  the 
patient  to  write  on  a  piece  of  paper  who 
inflicted  the  injury,  as  this  may  be  of 
gi-eat  importance  in  subsequent  judicial 
proceedings. 

(h)  Wounds  implicating  the  Pharynx, 
Larynx,  or  Trachea,  —  1 .  Above  the 
hyoid  ;  may  involve  the  depressor  mus- 
cles of  the  jaw,  elevator  muscles  of  the 
hyoid,  lingual  and  facial  arteries,  hypo- 
glossal nerves  and  submaxillary  glands 


and  ducts :  such  a  wound  will  probably 
extend  into  the  mouth,  wounding  the 
base  of  the  tongue,  and  causing  severe 
haemorrhage.  The  tongue  when  divided 
may  fall  back  over  the  larynx  and  pro- 
duce asphyxia.  The  power  of  deglutition 
is  lost. 

2.  In  the  thyro-hyoid  space  above 
the  rima  glottidis,  laying  open  the 
pharynx,  and  dividing  the  superior 
thyroid  vessels  and  superior  laryngeal 
nerves.  A  wound  in  order  to  open  the 
pharynx,  if  in  front  must  be  above  the 
level  of  the  top  of  the  thyroid  cartilage, 
if  at  the  side  above  the  level  of  the  cricoid. 
There  is  danger  of  the  blood  which 
accumulates  in  the  pharynx  entering  the 
trachea.  Swallowing  is  difficult,  oedema 
of  the  glottis  may  supervene,  the  epi- 
glottis when  severed  may  fall  into  the 
larynx,  and  emphysema  may  ensue. 
Frothy  blood  and  air  escape  from  the 
wound.  The  voice  is  lost  while  the 
edges  of  the  wound  gape,  but  if  the  ori- 
fice of  the  wound  be  closed  by  the  hand 
it  will  be  restored.  This  is  the  most 
common  situation  of  the  suicidal  wound. 

3.  Below  the  glottis.  The  wound  is 
generally  transverse.  The  dangers  are 
suffocation,  from  the  blood  which  oozes 
from  the  extei'nal  wound  entei'ing  the 
trachea  through  the  cut  in  the  larynx, 
or  detachment  of  one  of  the  cartilages, 
and  later  on  lung  comphcations  (bron- 
chitis and  pneumonia).  The  glottis  loses 
its  sensibility,  and  if  the  patient  try  to 
swallow  Uquid  or  solid  food  it  is  apt  to 
enter  the  wind  pipe  and  appear  at  the 
orifice  of  the  wound.  Cellulitis  of  the 
neck  may  follow,  or  oedema  of  the  glottis, 
and  in  punctured  wounds  emphysema. 

4.  The  trachea  is  rarely  wounded  in 
suicidal  attempts ;  the  dangers  are  similar 
to  those  of  the  larynx.  The  superior  and 
inferior  thyroid  arteries,  thyroid  veins, 
supei'ficial  jugulars,  thyroid  body,  and 
recurrent  laryngeal  nerves  are  liable  to 
be  injured. 

(c)  Wou-nds  extending  into  the  CEso- 
p/iagus  are  very  rare,  owing  to  the  depth 
at  which  it  lies.    Swallowing  is  impos- 
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sible,  and  saliva  with  any  food  taken 
at  the  mouth,  appears  at  the  wound. 
There  is  great  risk  of  the  food  entering 
the  ail-  passages  or  the  adjacent  tissues. 

Treatment.  —  Ligature  all  bleeding 
vessels,  both  arteries  and  veins  (pre- 
ferably with  catgut)  above  and  below 
the  wound,  which  must  be  enlarged  if 
necessary.  When  the  bleeding  consists 
of  an  oozing  from  small  vessels  it  is  best 
to  insert  a  silver  tube  into  the  air  pas- 
sages, to  plug  the  wound  round  this,  and 
as  soon  as  the  haemorrhage  has  ceased  to 
remove  the  tube  and  plugs.  If  the 
haemorrhage  be  profuse  and  not  arrested 
by  the  deligation  of  such  vessels  as  are 
within  reach,  aided  by  compression,  the 
carotid  artery  should  be  tied.  The 
patient  is  placed  on  his  back  and  all 
blood-clot  cleared  from  the  glottis,  arti- 
ficial respiration  being  resorted  to  if 
necessary.  If  the  tongue  be  divided  it 
must  be  fixed  by  sutures  passed  through 
its  substance ;  if  the  epiglottis  be  severed 
the  portion  must  be  removed.  When 
the  trachea  is  completely  divided  a  stitch 
should  be  put  in  each  side,  and  it  is  well 
to  introduce  a  tracheotomy  tube  into  the 
lower  segment.  The  edges  of  the  wound 
should  be  brought  together  by  deep 
sutures,  preferably  of.  catgut  or  animal 
tissue,  except  at  the  centre,  which  must  he 
left  open  for  the  escape  of  discharges, 
and  attention  must  be  paid  to  the  position 
of  the  patient.  The  sufferer  should  be 
kept  in  a  room  heated  to  80°  Fahr.,  the 
air  of  which  is  kept  warm  and  moist  with 
steam,  and  a  piece  of  muslin  should  be 
laid  over  the  wound.  Skilled  nursing  is 
a  sine  qua  non.  When  granulation 
commences  iodoform  is  useful,  and  the 
approximation  of  the  edges  by  strapping 
or  pads,  the  head  being  fixed  in  a  suitable 
position.  Wounds  of  the  gullet  may  be 
sutured  with  chromicised  catgut,  or  left 
alone,  as  seems  most  advisable.  Bron- 
chitis and  pneumonia  must  be  treated  on 
ordinary  medical  principles,  but  lowering 
measures  are  ill  borne.  To  administer 
food  a  flexible  catheter  or  tube  must  be 
passed  through  the  mouth  or  nose  into  the 
,  gullet ;  in  order  to  see  that  the  tube  be 
;  not  in  the  trachea  a  lighted  candle  should 
be  placed  opposite  its  end  ;  if  the  tube  be 
iin  the  air  passage,  the  candle  will  flicker 
or  be  extinguished.  Through  the  tube 
a  pint  of  beef  tea,  milk,  or  Liebig's 
extract,  with  two  ounces  of  brandy  and 
three  eggs,  are  in  j ec ted  nigh  t  an d  morning. 


Nutrient  enemata  or  suppositories  must 
be  employed  if  the  feeding  cause  much 
distress,  also  if  the  pharynx  be  opened, 
to  give  it  rest  for  a  few  days.  If  oedema 
glottidis  aiise  tracheotomy  is  necessary. 
Spence  advises  that  the  upper  part  of  the 
larynx  should  be  fixed  with  a  sharp  hook 
and  drawn  upwards  and  forwards  as 
nearly  as  possible  into  its  natural  position 
before  proceeding  with  the  operation. 
Von  Langenbeck  counsels  the  perform- 
ance of  tracheotomy  in  all  cases  in 
which  speech  or  breathing  is  seriously 
impeded. 

Sequelce.  —  Aerial  fistula,  stricture, 
loss  of  voice  and  paralysis  of  the  vocal 
cords  where  the  latter  or  the  inferior 
laryngeal  nerves  are  injui-ed. 

Aerial  Fistula  most  commonly  occurs 
when  a  wound  is  situated  in  the  thyro- 
hyoid space;  the  skin  being  doubled 
in  and  becoming  adherent  to  the  hyoid 
bone  above  and  the  thyroid  cartilage 
below. 

Treatment.  —  Erichsen  recommends 
that  the  edges  should  be  freely  pared, 
and  detached  from  the  subjacent  parts  by 
the  knife ;  a  vertical  incision  is  then  to  be 
made  through  the  lower  lip  of  the  wound, 
splitting  it  downwards.  Two  points  of 
sutui'e  are  inserted  into  each  side  of  the 
horizontal  incisions,  to  bring  the  edges 
together,  whilst  the  vertical  cut  is  left 
open  for  the  escape  of  the  discharges  and 
expired  air.  These  fistulas  must  not  be 
closed  if  the  rima  glottidis  have  con- 
tracted and  be  insufficient  for  the  purposes 
of  respiration.  Subsequent  to  suicidal 
wounds,  although  the  vocal  cords  may 
remain  intact,  the  lower  portion  of  the 
larynx  may  undergo  complete  funnel- 
shaped  obliteration. 

Foreign  Bodies  in  the  Air  Passages. — 
Poulet  gives  the  following  list  of  foreign 
bodies  most  frequently  met  with  in  the 
air  passages.  (a)  Animate^ — Leeches, 
worms,  flies,  hydatids,  oyster  fish,  (b) 
Inanimate. —  (a)  Inorganic. —  1.  Solid 
regular  :  beads  of  glass,  needles,  pins, 
coins,  buttons,  bullets,  pebbles.  2.  Solid 
irregular  :  stones,  nails,  etc.  3.  Hollow  : 
rings  of  glass,  tracheotomy  tubes, 
whistles,  mouth  pieces,  pipe  bowls, 
pierced  fruit  stones,  etc.         Organic — 

1 .  Regular  :  beans,  nuts,  grains  of  corn, 
coffee,  water  melons,  dates,  pills,  peas. 

2.  Irregular  :  pieces  of  nuts,  teeth,  bones, 
fish  bones,  spikes,  pieces  of  meat,  food, 
cork.    A  foreign  body  when  held  in  the 
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mouth  may  pass  through  the  glottis,  and 
enter  the  larynx  duiing  inspiration. 

Situation. — The  foreign  body  may 
either  become  impacted  in  some  part  of 
the  air  passages,  or  it  may  remain  loose, 
and  move  up  and  down  during  the  I'e- 
spiratory  actions.  It  may  be  stopped  at 
the  entrance  of  the  larynx,  be  lodged  in 
one  of  the  ventricles,  or  descend  into 
one  of  the  bronchi,  more  usually  the 
right. 

Symptoms. — Immediate.  Feeling  of 
suffocation,  difficulty  in  breathing,  spas- 
modic fits  of  coughing  and  retching, 
lividity  of  the  countenance,  eyeballs 
protruded,  voice  husky,  and  localised 
pain  at  the  seat  of  the  foreign  body. 
After  a  time  these  symptoms  may 
diminish,  but  are  liable  to  return  at 
intervals  as  often  as  the  body  is  coughed 
up,  and  touches  the  side  of  the  larynx, 
thus  producing  spasm  of  the  glottis, 
which  may  prove  fatal  at  any  instant. 
An  abundant  expectoration  of  frothy 
mucus  follows  these  attacks.  On  auscul- 
tation, if  loose,  the  body  may  be  heard 
moving  with  the  respired  air.  If  im- 
pacted in  the  larynx,  the  inspiratory 
sound  will  be  very  rough,  whistling,  and 
stridulous  ;  if  fixed  in  the  bronchus,  the 
breath  sounds  will  be  weakened  or  want- 
ing on  the  afiected  side,  and  puerile  on 
the  unaffected.  On  percussion  both  sides 
will  he  resonant.  If  the  substance  be  small 
and  has  reached  one  of  the  subdivisions  of 
the  bronchus,  air  will  be  unable  to  enter 
that  lobe  of  the  lung. 

Secondary  effects. — After  a  day  or 
two,  or  at  a  later  period,  inflammatory 
symptoms  arise,  as  bronchitis,  pneu- 
monia, or  pleurisy,  when  the  extra- 
neous substance  is  retained  in  a 
bronchus.  If  in  the  larynx,  inflamma- 
tion of  the  mucous  membrane  ensues, 
which  may  be  limited,  or  spread  produc- 
ing a  diffuse  lai'yngitis.  Congestion, 
induration,  and  ulceration  may  result. 
Occasionally  abscesses  form  in  the  lung, 
with  the  expectoration  of  blood  and  pus. 
Sometimes  phthisis  and  marasmus  super- 
vene. These  various  changes  generally 
occur  at  the  site  of  the  foreign  body,  but 
occasionally  remote  parts  are  affected. 
In  some  casas  the  body  may  be  impacted 
in  a  bronchus  even  for  years  without 
producing  any  symptoms. 

Diagnosis. — The  two  points  to  be  con- 
sidered are :  Ist.  Is  a  foreign  body 
present?  2ad.  Where  is  it  situated?  The 


first  is  made  out  by  the  story  of  the 
patient  or  bystanders,  by  the  occurrence 
of  symptoms  abruptly  in  a  healthy 
individual,  by  the  subjective  symptoms 
as  to  localised  pain,  and  by  the  various 
auscultatory  symptoms.  The  patient 
should  swallow  some  water  to  see  if 
deglutition  be  natural  and  painlef^s,  and 
an  03sophageal  sound  may  bo  cautiously 
passed.  The  situation  of  the  foreign 
body  is  determined  by  the  following 
symptoms :  if  in  the  larynx,  pain  in 
this  region,  paroxysms  of  suffocation, 
harshness  of  voice  or  aphonia,  nausea, 
laboured  inspiration  and  expii-ation,  with 
a  valvular  or  stridulous  bruit.  In  cases 
of  doubt  the  laryngoscope  will  give  valu- 
able evidence.  When  in  the  ti-achea, 
if  the  body  be  fixed  laryngoscopic  exami- 
nation is  often  necessaiy,  as  the  symp- 
toms are  not  well  marked;  if  the 
body  be  movable,  paroxysms  of  suffo- 
cation with  asphyxial  symptoms  recur 
at  intervals,  cough,  flapping  bi-uit,  and 
sensation  of  movement  perceived  by  the 
patient.  In  the  bronchi  the  auscvilta- 
tory  signs  are  the  best  guide.  After 
tracheotomy  the  position  of  the  body 
can  be  ascertained  by  the  tracheal 
speculum. 

Treatment. — Examine  the  larynx  with 
the  laryngoscope,  using  a  20  per  cent, 
solution  of  cocaine  to  secure  anaesthesia, 
and  if  the  substance  be  detected  remove 
it  with  long  curved  forceps  (Mackenzie's 
or  Durham's),  or  a  hook.  Should  this 
fail,  perform  tracheotomy  at  once,  even  if 
the  symptoms  be  not  urgent ;  in  adults, 
where  the  body  is  in  the  larynx,  laryn- 
gotomy  may  be  employed.  The  patient 
should  then  be  inverted,  and  if  the 
substance  do  not  then  escape,  the 
wound  must  be  kept  open  by  a  dilator, 
blunt  hooks,  or  ligatures,  until  it  i.s 
coughed  up,  or  an  endeavour  may  be 
made  to  remove  it  with  trachea  forceps, 
hooks,  etc.  Antiphlogistic  treatment 
must  be  employed,  and  the  wound  after- 
wards closed.  Spence  writes  :  "  If  a 
foreign  body  be  lying  loose  in  the  trachen, 
and  if  we  expect  it  to  be  ejected  by 
the  natural  expulsive  efforts  when  the 
tracheal  opening  is  made,  we  should  give 
no  chloroform.  In  cases  of  impacted 
foreign  bodies,  where  we  requii-e  to  use 
instruments  for  their  extraction,  chloro- 
form is  of  great  service."  He  counsels 
in  all  cases  the  introduction  of  a  tra 
I  cheotomy  tube  into  the  ti-achea  after 
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the  extraction  of  the  foreign  body,  and 
keeping  it  there  from  four  to  six  hours 
until  the  wound  is  glazed,  which  should 
then  be  closed  by  strips  of  plaster  and 
not  by  sutures.  Sands  points  out 
that  "  in  adults  the  bifurcation  of  the 
trachea  and  the  orifice  of  each  primary 
bronchus  can  be  reached  by  the  fore- 
finger introduced  through  an  ordinary 
tracheotomy  wound,  and  that  when 
desirable  the  Uttle  finger  can  be  passed 
upwards  into  the  larynx,  so  as  to  detect 
either  a  foreign  body  or  a  morbid 
growth."  If  the'  body  be  lodged  in  the 
larynx,  and  the  surgeon  not  able  to 
remove  it.  Dr.  Lifierts  recommends  that 
the  thyro-hyoid  membrane  should  be 
divided,  and  the  body  removed  through 
this  opening ;  another  course  which  may 
be  pursued  is  to  divide  the  thyroid  carti- 
lage in  the  middle  line,  and  fully  expose 
the  interior  of  the  larynx  (thyrotomy). 
The  latter  operation  is  thus  performed  : 
the  patient  is  anaesthetised,  and  a  free 
incision  made  along  the  anterior  border 
of  the  thyroid  cartilage  and  the  crico- 
thyroid membrane  ;  all  bleeding  having 
ceased,  the  crico.-thyroid  membrane  is 
opened,  and  then  the  thyroid  cartilage 
divided  in  the  middle  line  up  to  within 
a  quarter  of  an  inch  of  the  top,  which  is 
left  untouched.  A  10  to  20  per  cent, 
solution  of  cocaine  is  painted  over 
the  mucous  membrane  to  lessen  its 
excitability. 

Scalds  of  the  Mouth  and  Pharynx  are 
of  most  frequent  occurrence  in  young 
children,  from  drinking  from  the  spout 
of  a  kettle  containing  hot  water;  in 
adults  the  commonest  causes  are  breath- 
ing steam  in  boiler  accidents,  or  gas  in 
explosions. 

Symptoms. — 1.  The  mouth,  tongue, 
and  fauces  are  red,  and  here  and  there 
covered  with  vesicles.  2.  Intense  burning 
pain.  3.  Difficulty  in  swallowing.  4. 
Dyspnoea  which  gradually  increases.  5. 
Great  restlessness  and  anxiety.  6.  Acute 
laryngitis  and  oedema  glottidis  quickly 
ensue,  followed,  if  relief  be  not  afforded, 
by  death  from  spasm  or  inflammation 
of  the  air  passages  (laryngitis  and 
broncho-pn  eumonia). 

Prognosis  is  very  grave ;  death  may 
Bupei"vene  quickly  from  shock,  or  spasm 
of  the  glottis ;  in  other  cases  a  fatal 
result  happens  more  slowly  from  broncho- 
pneumonia :  if  the  patient  be  tided  over 
these  dangers,  convalescence  is  very  slow. 


Treatment. — Rest  in  bed,  which  should 
be  surrounded  by  curtains,  and  the  air 
kept  moist  by  steam  from  a  kettle. 
Ohve  oil  as  a  drink  and  ice  constantly 
sucked  are  very  grateful  to  the  patient. 
Leeches  applied  to  the  lower  part  of  the 
neck.  Hot  sponges  round  the  neck. 
The  most  serviceable  drugs  ai'e  calomel 
gr.  ij  to  iv  every  hour,  vin.  antimon. 
m.  ij  to  iij  every  quarter  of  an  hour, 
and  aconite  every  quarter  of  an  hoiir. 
Scarification  of  the  glottis  with  a  sharp- 
pointed  bistoury  guarded  to  within  its 
terminal  half-inch  by  plaster,  is  often 
of  great  advantage.  If  the  dyspnoea  be 
severe,  tracheotomy  should  be  performed 
under  an  anaesthetic.  In  these  cases  I 
prefer  performing  tracheotomy  imme- 
diately, without  waiting  for  symptoms  of 
dyspnoea  to  arise,  as  I  am  thoroughly 
convinced  from  experience  that  the 
sooner  this  operation  is  performed,  the 
greater  is  the  chance  of  a  successful 
result. 

Asphyxia  or  Apnoea. — Causes.  1.  Phy- 
sical impediment  to  the  entrance  of  air. 
{a)  Accidental,  external :  pressure  on  the 
chest  preventing  expansion,  pressure  on 
the  throat,  smothering,  paralysis  of  the 
respii'atory  muscles,  and  penetrating 
wounds  of  the  chest  admitting  air. 
Internal :  foreign  bodies  in  the  larynx 
or  fauces,  and  constriction  from  a  caustic 
fluid.  (6)  Disease.  Pressure  by  an 
aneurism  or  tumour  on  the  trachea ; 
oedema  glottidis ;  obstruction  of  the  air 
passages  by  a  tumour,  accumulated 
mucus,  etc. ;  apoplexy  at  the  base  of  the 
brain  or  medulla  oblongata,  causing  para- 
lysis of  the  pneumogastric.  2.  Drown- 
ing. 3.  Absence  of  oxygen,  nitrogen  or 
some  other  harmless  gas  being  inhaled. 
4.  Inhalation  of  poisonous  gases,  as 
sulphuretted  hydrogen,  coal  gas,  etc. 
(Harley.) 

In  drowning,  life  is  very  rapidly  de- 
stroyed ;  after  five  minutes'  complete 
submersion,  treatment  is  rarely  successful, 
though  if  the  patient  be  in  a  state  of 
syncope  whilst  submerged,  recovery  may 
take  place  at  a  longer  interval. 

Symptoms. — L  Dyspnoea.  2.  Pulse  at 
first  quickened,  then  slow  and  feeble, 
and  finally  lost  ait  the  wrist.  3.  Heart 
sounds  are  heard  after  the  pulse  is  lost 
at  the  wrist,  but  cease  ten  minutes  after 
the  first  interruption  of  respiration.  4. 
Cerebral  symptoms,  as  fulness  in  the 
1  head,  giddiness,  singing  iu   the  ears, 
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flashes  of  light  in  the  eye,  voluptuous 
dieains,  insensibility  and  convulsions. 

Appearances. — Blueness  of  the  lips, 
anxious  countenance,  projection  of  the 
eyeballs,  distension  of  the  vessels  of 
head,  face,  and  neck;  frothy  mucus 
which  may  be  tinged  with  blood  round 
the  lips ;  involuntary  passage  of  faeces 
and  urine,  and  emission  of  semen. 

Post-mortem  appearances  depend  on 
the  cause  of  the  asphyxia,  and  after 
twelve  hours  the  external  signs  are  not 
characteristic. 

External. — Lividity  of  the  lips,  bloody 
froth  oozing  from  the  nose  and  mouth, 
tongue  livid  and  swollen,  often  project- 
ing beyond  the  teeth  and  sometimes 
indented  or  lacerated  by  these,  eyes  half 
open,  eyelids  livid  and  pupils  dilated,  face 
pale  and  calm,  with  a  placid  expression. 
Rigor  mortis  sets  in  early,  and  the  body 
is  often  stiffened  in  the  convulsed  or 
distorted  attitude  present  at  the  time  of 
death. 

In  death  from  drowning,  the  fingers 
and  surface  of  the  body  occasionally 
present  abrasions,  and  gravel,  sand,  mud, 
weeds,  etc.,  may  be  found  locked  in  the 
hands  or  nails.  If  the  body  have  remained 
long  in  the  water  the  skin  of  the  soles 
and  palms  of  the  hands  is  white  and 
soddened.  In  death  from  hanging  the 
mark  of  the  cord  is  visible,  varying  in 
depth,  and  with  or  without  ecchymosis, 
according  to  the  amount  of  violence. 
After  death  from  strangulation  the  marks 
of  the  cord  or  digital  pressure  are 
apparent ;  the  hyoid  bone  may  be  frac- 
tured, or  the  cartilages  of  the  larynx 
dislocated. 

Internal  Appearances. — The  right  side 
of  the  heart  is  full  of  dark  blood, 
the  left  side  empty  or  containing 
dark  blood.  The  blood  throughout  the 
body  has  a  venous  tint.  The  portal 
system  is  much  engorged.  The  lungs 
are  more  or  less  congested,  often  in- 
creased in  volume,  and  completely  fill 
the  chest.  The  cerebral  vessels  are 
not,  as  a  rule,  unusually  full.  In 
drowning  the  characteristic  internal 
appearances  are  water  in  the  stomach 
and  mucous  froth  in  the  air  passages 
and  lungs.  In  strangulation  the  lining 
membrane  of  the  windpipe  and  larynx 
is  reddened  from  congestion,  and  may  be 
of  a  dark  red  or  livid  colour.  There 
is  rupture  of  the  superficial  air  cells 
of    the   lungs,   producing    patches  of 


emphysema.  Effusions  of  blood  in  the 
substance  of  the  lungs.  In  sull'ocation 
the  skin  of  the  face,  neck,  and  shoulders 
presents  dotted  ecchymoses.  The  lungs 
exhibit  small  ecchymosed  spots  or 
patches  beneath  the  pleura  (punctiform 
or  subpleural  ecchymoses). 

Treatment. — 1.  Remove  from  the  neck 
and  chest  all  articles  of  clothing.  2. 
Wipe  the  body  dry  and  cover  with  dry 
clothes.  3.  Clear  the  nostrils,  mouth, 
and  nose  of  mucus,  and  pull  forward  the 
tongue.  4.  Place  the  body  at  full 
length,  with  the  face  downwards,  the 
forehead  resting  on  the  arm,  to  allow  all 
fluids  to  flow  readily  from  the  mouth. 
If  satisfactory  breathing  commence,  use 
treatment  described  below  to  restore 
warmth.  If  the  breathing  be  slight  or 
absent,  at  once  endeavour  to  restore  it  by : 
5.  Ammonia  to  the  nostrils.  6.  Ai-ti- 
ficial  respii'ation  by  either  Silvester's, 
Howard's,  or  Marshall  Hall's  method. 
7.  To  promote  warmth  and  circulation  : 
Commence  rubbing  the  limbs  upwards 
with  firm  grasping  pressure,  using 
handkerchiefs  or  hot  flannels.  Apply 
warmth  by  the  warm  bath  or  vapour 
bath.  Heat  by  means  of  hot- water 
bottles  or  bladders  of  hot  water,  heated 
bricks  or  flat  irons  wrapped  in  flannel, 
etc.,  to  the  pit  of  the  stomach,  the  arm- 
pits, between  the  thighs,  and  to  the  soles 
of  the  feet.  Dii-ectly  the  patient  can 
swallow,  a  little  hot  brandy  and  water 
should  be  administered.  The  patient 
should  be  kept  in  bed  for  some  days. 
The  diet  should  consist  of  warm  milk, 
tea,  coflfee,  and  beef  tea.  It  is  necessary 
to  see  that  there  is  no  crowding  of 
spectators  round  the  patient,  and  that 
he  has  a  free  supply  of  aii\ 

Silvester's  Method  of  Artificial 
Respiration. — Place  the  body  on  its 
back,  with  the  head  slightly  raised; 
the  surgeon  stands  at  the  patient's  head, 
grasps  his  arms  at  the  elbow,  and  draws 
them  steadily  upwards  until  the  hands 
meet  above  the  head,  and  retains  them 
in  this  position  for  two  seconds.  Then 
the  elbows  are  slowly  i-eplaced  at  the 
side  and  pressed  inwards  for  two  seconds. 
These  alternate  movements  of  the  arm 
are  repeated  fifteen  times  a  minute 
until  a  spontaneous  efibii  to  breathe  is 
made. 

Marshall  HalCs  Method  is  inferior  to 
Silvester's.  Lay  the  patient  on  his  face, 
one  arm  being  folded  under  his  foi-ehead 
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and  the  chest  raised  on  a  folded  coat. 
Now  turn  the  patient  on  his  side,  whilst 
an  assistant  keeps  the  head  forward  and 
the  mouth  open.  When  two  seconds 
have  elapsed  turn  the  body  again  face 
downwards  for  another  two  seconds, 
then  raise  on  to  the  side  again.  Repeat 
these  movements  fifteen  times  a  minute. 

Howard's,  or  the  Direct  Meth  }d. — Rule 
1.  For  ejection  and  drainage  of  fluid 
from  the  stomach  and  lungs.  Instantly 
place  the  patient  mth  the  face  down- 
wards. A  hard  roll  of  clothing  beneath 
the  pit  of  the  stomach,  making  that  the 
highest  point,  the  mouth  the  lowest. 
Forehead  resting  on  the  arm  or  wrist, 
keeping  the  mouth  from  the  ground. 
With  the  hands  well  spread  on  the 
patient's  back  above  the  roll  of  clothing, 
throw  upon  it  your  whole  weight  with 
a  forward  motion,  and  keep  up  the 
pressure  for  three  seconds,  ending  the 
pressure  with  a  push,  which  will  help  to 
jerk  you  back  to  your  upright  position. 
Repeat  this  once  or  twice,  and  then 
quickly  proceed  with — 

Rule  2.  To  make  the  patient  breathe. 
Turn  the  body  face  upwards,  with  the 
roll  of  clothing  under  the  back  and  the 
shoulders  shghtly  drooping  over  it. 
Bend  the  head  backwards  and  down- 
wards, putting  the  neck  well  on  the 
stretch.  Place  the  hands  of  the  patient 
on  the  top  of  the  head  (one  twist  of  a 
handkerchief  round  the  wrists  will  keep 
them  there).  Now  kneel  astride  the 
patient's  hips,  grasp  the  front  part  of 
the  chest  on  both  sides  of  the  pit  of  the 
stomach,  your  thumbs  pointing  to  the 
patient's  chin.  Fix  your  elbows  firmly, 
make  them  one  with  your  sides  and 
hips ;  and  then,  firmly  pressing  the 
patient's  sides  together  and  using  your 
knees  as  a  pivot,  throw  yourself  slowly 
forward  for  two  seconds  until  your  face 
almost  touches  your  patient's  and  your 
whole  weight  presses  on  his  chest.  End 
this  pressure  with  a  short  push,  which 
suddenly  jerks  you  back  again  to  the 
upright  kneeling  position.  Rest  two 
seconds  and  repeat  fifteen  times  a 
minute. 

Other  means  of  artificial  respiration 
are  the  bellows,  and  the  split  sheet.  In- 
flation of  the  lungs  with  oxygen  is  of 
much  value. 

The  treatment  must  be  persevered  in 
for  at  least  two  hours.  In  cases  of  hang- 
ing, bleeding  from  the  jugular  vein  should 


be  conjoined.  If  respiration  cannot  be 
set  up  through  the  mouth  or  nose,  laryn- 
gotomy  or  tracheotomy  must  be  per- 
formed, and  the  lungs  inflated  through 
the  opening  thus  made.  A  most  valu- 
able aid  to  artificial  respiration  is  fara- 
disation of  the  phrenic  nerve  ;  one 
reophore  is  placed  on  the  right  phrenic 
nerve  in  the  neck,  and  the  other  diiiing 
inspiration  on  the  right  side  of  the  chest 
at  the  level  of  the  sixth  intercostal  space. 
The  current  must  be  strong  enough  to 
cause  contraction  of  the  muscles  of  the 
ball  of  the  thumb,  and  the  skin 
thoroughly  moistened  with  salt  and 
water.  Gross  writes  ;  "  No  writer,  as 
far  as  my  information  extends,  has  made 
any  mention,  in  connection  with  the  re- 
suscitation of  asphyxiated  persons,  of 
what  I  conceive  to  be,  next  to  artificial 
respiration,  the  most  valuable  element  in 
the  treatment  of  this  class  of  afl'ections. 
I  allude  to  flagellation,  or  slapping  of  the 
surface,  either  witli  the  bare  hands,  a 
bundle  of  thin  switches,  a  lash  made  of 
thin  pieces  of  cord,  or  the  fringed  end  of 
a  towel,  used  either  dry  or  wet  with  cold 
water,  the  latter  mode  being  particularly 
serviceable  in  warm  weather.  I  know  of 
nothing  that  is  so  powerful  an  excitant 
of  the  vaso-motor  system  of  nerves  and 
of  the  cerebro-spinal  axis  as  this." 

After-treatment. — 1.  Give  some  warm 
nutriment,  to  which  a  small  quantity  of 
stimulant  is  added;  beef  tea,  chicken 
broth,  cofiee  or  tea  with  brandy,  etc.  2. 
Place  the  patient  in  a  well-aired  bed, 
with  hot  bottles  to  his  feet,  and  encourage 
sleep.  3.  On  no  account  allow  the  patient 
to  be  moved  for  some  hours,  and  have 
him  watched  during  sleep  in  case 
secondary  apncea  may  supervene.  If 
this  occur,  gentle  friction  and  artificial 
respiration  are  requisite.  Give  volatile 
stimulants,  as  sp.  ammon.  arom.  and  sp. 
aeth.  nitros. 

Injuries  of  the  Pharynx  and  (Esophagus. 
— Foreign  Bodies.  —  Poulet  gives  the 
following  list  of  foreign  bodies  which 
have  been  met  with  in  the  pharynx  and 
oesophagus,  in  their  order  of  frequency 
1 .  Animate  bodies :  leeches,  fishes,  sala- 
manders, mice,  eels,  frogs.  2.  Inanimate. 
{a)  Organic  :  bone,  fish  bones,  pieces  of 
meat,  fruits  and  kernels,  pieces  of  wood 
and  grain,  lung,  egg,  cork,  spindle, 
dominoes,  violin  pegs,  comfits,  cake,  flute 
stopper,  teeth.  (h)  Inorganic  :  pins, 
needles,  coins,  flat  and  round  bodies 
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(child's  saucer,  medals),  sets  of  teeth  or 
portions  of  one,  knives,  scissors,  compass, 
razor,  blades,  forks,  spoons,  rings,  buckles, 
buttons,  pebbles,  glass  vials,  pieces  of  glass, 
stone,  brick,  thermometers,  bullets,  loars, 
pieces  of  pots,  eye-glasses,  butcher's  hone, 
feathers,  iron  file,  brass  chains,  lead 
seals,  tubes  and  pipes,  diamonds,  table 
roller,  sucking  bottle,  beads,  sounds, 
plaster,  padlocks,  fish  hooks.  When  the 
body  is  small  and  sharp-pointed,  as  a 
pin,  needle,  or  fish  bone,  it  is  usually 
entangled  in  the  folds  of  mucous  mem- 
brane stretching  from  the  root  of  the 
tongue  to  the  epiglottis,  behind  the 
tonsil,  or  beside  the  hyoid  bone.  If 
large,  as  a  coin  or  lump  of  meat,  it  is 
commonly  arrested  at  the  normal  con- 
strictions which  exist  at  the  commence- 
ment of  the  oesophagus  behind  the  cricoid 
cartilage  ;  secondly,  and  more  rarely,  at 
the  level  of  the  first  rib ;  and  thirdly,  at 
the  end  where  it  passes  through  the 
diaphragm. 

Symptoms. — If  of  large  size,  and  impacted 
at  the  end  of  the  pharynx  or  commence- 
ment of  the  oesophagus,  a  prominent 
symptom  is  difficulty  of  breathing,  from 
spasm  of  the  glottis,  which,  if  unrelieved, 
will  soon  terminate  fatally.  There  is 
nearly  always  a  feeling  of  suflFocation, 
beginning  suddenly,  soreness  behind  the 
sternum,  retching,  difficulty  in  swallow- 
ing solids,  cough  from  spasm  of  the 
glottis  and  laryngeal  irritation,  harsh- 
ness of  voice,  turgid  and  congested  face, 
and  sweating,  with  prostration.  Spasm 
and  convulsions  are  occasionally  met  with. 
When  the  obstruction  is  complete,  there 
is  a  constant  expectoration  of  saliva  and 
mucus.  Pain  exists  when  the  canal  is 
distended  by  a  foreign  body,  or  irritated 
by  its  shape  :  it  may  be  fixed,  localised, 
and  increased  on  movement  when  pro- 
duced by  small  substances,  or  dull  and 
diffuse  if  by  large.  Pain  is  often  absent, 
but  may  be  the  only  symptom.  If  the 
body  be  so  large  as  to  press  against  the 
posterior  wall  of  the  trachea,  the  sense 
of  sufibcation  is  very  urgent,  the  face 
is  livid,  the  patient  greatly  agitated, 
struggles  wildly,  and  the  head  is  thrown 
back,  which  increases  the  danger. 

Remits. — If  not  treated,  the  primary 
symptoms  may  persist;  rarely  the  foreign 
body  becomes  encysted  ;  thirdly,  oeso- 
phagitis, pericesophagitis,  ulceration  and 
pei-foration  of  the  trachea,  bronchi, 
vessels,  pleura  or  pericardium,  and  ab- 


scess may  supervene.  It  may  migrate, 
if  sharp,  as  a  pin,  and  appear  under  the 
skin  or  enter  neighbouring  cavities. 
Hajmorrhage,  inanition,  or  marasmus 
may  prove  fatal.  If  the  foreign  body 
be  removed,  the  symptoms  generally  dis- 
appear, but  oesophagitis  from  irritation  of 
the  mucous  membrane  may  occur.  This 
is  known  by  symptoms  of  pain,  dysphagia, 
and  fever.  The  oesophagitis  generally 
passes  ofi"  in  two  or  three  days,  but  in 
some  cases  inflammation  arises  in  the 
cellular  tissue  round  the  oesophagus  (peri- 
cesophagitis), terminating  in  the  forma- 
tion of  pus,  the  abscess  opening  into  the 
gullet,  trachea,  pleura,  or  mediastinum. 
Abscess,  if  following  oesophagitis,  is  cir- 
cumscribed in  the  walls  of  the  oesophagus, 
and  opens  into  that  canal ;  when  follow- 
ing peri-oesophagitis  the  abscess  may  burst 
into  the  oesophagus,  open  externally,  or 
into  a  neighboui-ing  organ. 

Diagnosis  is  made  by  the  finger,  laryn- 
goscope, or  metallic  bougie.  It  is  to  be 
noticed  that  although  the  foreign  body 
may  have  been  removed,  the  irritation 
caused  by  it  may  remain  for  some  time, 
inducing  the  impression  in  the  mind  of 
the  patient  that  he  is  not  reHeved. 

Treatment. — If  large,  and  occupying 
the  pharynx,  it  may  be  hooked  up  by 
means  of  the  fingers  or  forceps.  If 
asphyxia  be  present,  laryngotomy  should 
be  at  once  performed  in  adults  (in  urgent 
cases  the  surgeon  should  use  a  penknife) ; 
in  children  tracheotomy  is  necessary, 
followed  by  artificial  respiration,  which 
is  maintained  until  the  substance  is 
removed.  If  small  and  pointed,  an 
expanding  horsehair  probang  is  useful, 
or,  the  position  being  ascertained  by  the 
finger,  laryngoscopic  mirror,  or  oesopha- 
goscope,  extraction  can  be  performed 
with  crocodile  forceps.  When  the  body 
is  fixed,  its  position  should  be  ascer- 
tained by  Bryant's  oesophageal  bougie 
with  metal  olivary  end :  it  must  1)P 
remembered  that  if  a  foreign  body  have 
been  impacted  for  some  time,  it  may  be 
so  completely  buried  in  the  walls  of  the 
gullet  as  to  escape  detection  by  a  bougie. 
Poulet  writes  : — 1.  Extraction  is  indi- 
cated in  all  cases  in  which  the  body  may 
be  withdrawn,  either  with  the  aid  of 
prehensile  instruments,  or  instruments 
which  act  from  below.  2.  Propulsion 
{i.e.  pushing  the  body  downwards  into 
the  stomach)  is  indicated  in  foreign 
bodies  of  the  cervical  region  when  they 


INJURIES  OF  THE  PHARYNX— FOREIGN  BODIES.  223 


ave  regular  and  cannot  be  extracted, 
whether  large  or  small,  and  especially 
when  they  are  capable  of  being  digested 
by  the  intestinal  juices.  3.  On  the 
contrary,  oesophagotomy  must  be  per- 
formed whenever  the  foreign  body 
cannot  be  extracted,  and  is  large,  irre- 
gular, and  of  such  a  nature  as  to  lead  to 
secondary  symptoms  if  it  should  pass 
into  the  stomach.  4,  When  the  foreign 
body  is  situated  in  the  thoracic  region  of 
the  oesophagus,  we  should  endeavour  to 
extract  it  without  violence  by  all  possible 
means.  5.  If  extraction  fail,  nothing 
remains  but  propulsion  or  the  expectant 
plan.  Despite  the  gravity  of  the  situa- 
tion, the  preference  should  be  given  to 
propulsion. 

Extractive  instruments  are  divided 
into :  1.  Prehensors,  or  instruments 
which  act  on  foreign  bodies  without 
having  to  be  passed  beyond  the  point 
at  which  it  is  arrested;  2.  Conductors, 
which  have  to  be  passed  below  the 
foreign  body,  and  act  from  below  up- 
wards ;  3.  Dilators. 

1.  Prehensors. — Fingers,  forceps  curved 
at  appropriate  angles,  long  and  narrow. 
Flexible  forceps  are  sometimes  of  service. 
Disjointed  forceps,  applied  like  midwifery 
forceps,  are  very  useful. 

2.  Hooks,  as  Petit's.  Graefe's  basket, 
modified  by  Dupuytren  and  Charri^re, 
is  very  serviceable  in  extracting  coins, 
pieces  of  bone,  false  teeth,  etc.  Collins' 
lever  extractor  is  the  most  perfect  type 
of  conductor,  and  a  most  valuable  in- 
strument. Expanding  horsehair  pro- 
bangs.  Rings  of  metal  or  loops  of  hair 
attached  to  whalebone  are  used  when 
the  body  is  small. 

3.  Dilators.  —  Sponges  attached  to 
whalebone,  or  incased  in  the  hollow  of  a 
bulb  at  the  end  of  a  sound,  which  bulb 
can  be  opened  at  will.  Benique's  instru- 
ment consists  of  an  elastic  sound  with  a 
bladder  of  goldbeater's  skin  about  half 
an  inch  from  the  end,  which  can  be 
inflated  when  the  instrument  has  passed 
the  foreign  body.  To  this  a  cup  should 
be  added  which  closes  on  passing  down 
and  opens  in  coming  up.  Above  the 
foreign  body  another  bladder  of  larger 
dimensions  is  passed,  which  can  be  filled 
with  water  to  dilate  the  oesophagus  after 
the  manner  of  Barnes'  bags.  In  per- 
forming extraction  it  is  not  advisable  to 
ansesthetise  the  patient,  but  his  arms 
should  be  fixed  to  the  side  by  a  towel 


wrapped  round  the  chest  and  upper 
limbs,  and  the  jaw  kept  open  with  a  gag. 
For  propulsion,  sponge  pro  bangs  or 
metal-headed  sounds  may  be  used,  and 
care  must  be  taken  not  to  use  overmuch 
force,  and  to  be  certain  the  pi'opeller 
has  pushed  the  body  into  the  stomach, 
as  it  is  apt  to  be  caught  at  the  cardiac 
orifice.  If  the  substance  be  hard  and 
indigestible,  and  have  reached  the 
stomach,  should  no  irritation  ensue,  the 
patient  must  be  kept  in  bed,  take  plenty 
of  constipating  food,  as  rice,  cheese,  hard 
boiled  eggs,  potatoes,  etc.,  hut  neither 
purgatives  nor  opiates  are  to  be  used. 
Should  irritation  arise,  a  probang  is  to 
be  passed  to  ascertain  its  position,  and 
extraction  attempted  by  a  "  coin  catcher." 
If  impacted,  and  symptoms  of  inflamma- 
tion arise,  perform  gasti'otomy  and 
remove  it. 

Poulet  writes  :  1 .  Operation  of  gastro- 
tomy  is  indicated  whenever  the  intensity 
of  the  primary  or  secondary  symptoms 
produced  by  the  arrest  of  the  foreign 
body  threaten  the  health  of  the  patient. 
It  may  be  either  primary  or  secondary. 
2.  The  operation  is  also  indicated  when 
the  foreign  body  projects  externally ; 
either  immediately,  if  the  foreign  body 
be  dangerous  from  its  shape,  or  if  symp- 
toms be  very  grave,  or  a  little  later  if 
the  preceding  conditions  be  absent,  so 
as  to  permit  the  formation  of  peritoneal 
adhesions. 

CEsophagotomy. — The  left  side  of  the 
oesophagj.is  is  more  accessible  than  the 
right.  The  patient  being  anaesthetised, 
he  is  placed  on  his  back,  with  the  head 
and  neck  extended,  and  his  face  turned 
to  the  side  opposite  that  on  which  the 
incision  is  made. — (1st  Step.)  An  incision 
three  to  five  inches  long  is  made  a  little 
to  the  inner  side  of  the  internal  border 
of  the  left  sterno-mastoid,  extending 
from  the  upper  border  of  the  thyroid 
cartilage  to  nearly  the  stemo-cLavicular 
articulation.  This  will  divide  the  skin, 
superficial  fascia,  platysma  myoides,  and 
deep  fascia.  If  the  anteiior  or  external 
jugular  veins  be  seen,  they  must  be 
drawn  aside  or  divided  between  two 
ligatures.  The  sterno-mastoid  will  be 
exposed,  and  is  to  be  drawn  outwards 
with  a  retractor. — (2nd  Step.)  The  outer 
border  of  the  sterno-thyroid  is  then 
sought  for,  and  the  cervical  fascia 
divided  along  that  border. — (3rd  Step.) 
The  omo-hyoid  is  drawn  outwards  or  cut 
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thi'ough,  and  the  carotid  and  internal 
jugular,  in  their  sheath,  separated  from 
the  tracheal  muscles  with  a  blunt  direc- 
tor or  the  finger,  all  these  structures 
being  drawn  outwards  with  a  large 
retractor. — (4th  Step.)  The  trachea  and 
overlying  structures  are  drawn  inwards 
to  the  right,  exposing  the  oesophagus 
and  lower  part  of  the  pharynx. — (5th 
Step.)  A  probang,  long  curved  forceps, 
or,  better  still,  Vacca's  oesophageal  sound, 
is  then  introduced  through  the  mouth, 
in  order  that  the  oesophagus  may  be 
distended  at  the  bottom  of  the  wound. — 
(6th  Step.)  The  oesophageal  wall  is  then 
raised  with  forceps  and  punctured,  the 
incision  being  extended  by  blunt-pointed 
scissors  or  bistoury,  until  a  sufficient 
opening  is  made  to  admit  the  finger  to 
act  as  a  guide  to  the  forceps.  The 
foreign  body  is  then  extracted.  Care 
must  be  taken  of  the  inferior  thyroid 
artery — which  crosses  the  line  of  incision 
deeply  at  the  upper  part,  behind  the 
carotid  sheath — and  the  recurrent  laryn- 
geal nerve,  which  lies  in  the  groove 
between  the  trachea  and  the  oesophagus. 
The  superior  and  middle  thyroid  veins 
may  have  to  be  ligatured  and  divided. 

After  the  operation  the  patient  must 
be  nourished  by  food  conveyed  either 
through  a  small  tube  passed  through  the 
mouth  and  retained,  or  by  nutrient 
enemata,  or  suppositories.  No  sutures 
are  required,  and  the  external  wound 
must  not  be  sewn  up  closely. 

Rupture  of  the  (Esophagus  may  occur 
from  stricture,  malignant  disease,  or  in 
violent  vomiting.  The  symptoms  are 
acute  pain,  collapse,  haemorrhage,  swell- 
ing with  crepitation  and  emphysema. 
Swallowing  is  difficult  or  impossible. 

Sequelce. — Abscess  in  the  mediastinum, 
pleurisy,  etc. 

Treatment. — Feed  by  the  rectum. 

Diseases  of  the  Mouth  and  Throat. 

Tongue-tie. — The  frsenum  of  the  tongue 
is  sometimes  shorter  than  it  ought  to  be, 
impeding  the  motions  of  that  organ,  and 
interfering  with  suckling.  Mothers  fre- 
quently bring  children,  who  they  suppose 
are  tongue-tied,  to  the  surgeon,  without 
this  defect  being  present  at  all.  If  the 
child  can  protrude  the  tip  of  the  tongue 
beyond  its  gums  there  is  no  occasion  to 
interfere. 

Treatment. — This  consists  in  turning 
upwards  the  apex  of  the  tongue  with  the 


middle  and  index  fingers,  snipping  the 
tight  band  for  an  eighth  of  an  inch  with  a 
pair  of  round  pointed  scissors,  and  ruptur- 
ing the  remaining  portion  of  it  as  far  as 
may  be  necessary,  by  pushing  the  tongue 
backwards  with  the  finger.  The  scissors 
must  be  directed  downwards  to  avoid  the 
ranine  arteries,  and  kept  near  the  jaw. 
Bransby  Cooper  has  recorded  two  cases 
in  which  the  fraenum  was  absent,  allow- 
ing the  organ  to  fall  back  into  the  fauces, 
thus  producing  suffocation. 

Macro-glossia,  Prolapsus  Lingtue,  or 
Overgrowth  of  the  Tongue,  is  a  rare  affec- 
tion. It  is  congenital,  and  may  be 
conjoined  with  epilepsy.  The  tongue  is 
infiltrated  with  white  cells  enclosed  in 
delicate  retiform  tissue,  forming  a  lym- 
phoid tissue.  The  connective  tissue  is 
also  increased.  The  lymph  vessels  are 
dilated  into  cavernous  spaces,  containing 
clear  lymph,  and  the  blood-vessels  are 
enlarged.  This  condition  predisposes  the 
tongue  to  attacks  of  glossitis  under  slight 
irritation.  This  disease  is  in  some  cases 
associated  with  a  hygroma  or  cystic 
tumour  at  one  side  of  the  neck,  which  is 
probably  due  to  the  same  cause,  namely, 
lymphatic  obstruction. 

Symptoms. — The  tongue  is  enlarged  in 
all  its  dimensions,  but  one  side  may  be 
afiiected  more  than  the  other ;  it  may  be 
so  large  as  to  protrude  considerably 
beyond  the  teeth,  and  even  far  over  the 
chin.  From  exposure  the  surface  of  the 
protruded  part  becomes  rough,  callous, 
and  of  a  dark  colour,  and  in  places 
ulcerated.  By  the  pressure  of  the  large 
mass  the  alveolar  border  and  lower  front 
teeth  are  forced  forward  in  a  horizontal 
direction,  and  the  jaw  may  even  be  dis- 
located. Saliva  constantly  dribbles  from 
the  month. 

Treatment. — Pressure  on  the  chin  by 
an  elastic  bandage,  or  the  use  of  a  larjre 
teat  to  suckle  the  child.    Strapping  tho 
tongue  with  strips  of  isinglass  plaster. 
Antistrumous  remedies,  as  cod-liver  oil. 
iodides   of   iron   and    potassium,  etc. 
Gross   recommends   a  lotion  of  pyre 
ligneous  acid,  in  the  proportion  of  one 
drachm  to  the  ounce  of  water.    The  be.-t 
and  most  reliable  plan  is  excision  of  tin 
exuberant  structures  sufficiently  t<i  a]lo^\ 
of  the  tongue  being  retained  within  the 
mouth,  by  .the  knife,  ligature,  or  6craseur, 
as  for  cancer. 

Acute  Glossitis  or  inflammation  of  the 
tongue  generally  results  from  an  abuse 
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of  mercury,  scalding  or  corrosive  fluids, 
the  stings  of  insects,  and  occasionally 
follows  the  specific  fevers  or  infection 
■with  septic  matter;  it  is  very  rarely 
idiopathic. 

Symptoms.  —  The  tongue  enlarges 
suddenly  and  is  swollen  with  a  red 
mammillated  appearance.  It  almost  com- 
pletely fills  the  mouth,  impeding  deglu- 
tition and  articulation,  and  threatening 
to  suffocate  the  patient.  There  is 
profuse  dribbling  of  saliva,  and  the 
tongue  may  protrude  beyond  the  teeth. 
The  parts  are  very  tender,  cedematous, 
and  may  become  gangrenous.  The  disease 
may  terminate  in  resolution  or  in 
suppuration. 

Treatment. — In  mild  cases  a  free 
purge  followed  by  salines  with  antimony. 
The  patient  should  suck  ice  freely. 
Astringent  gargles,  as  tannin,  iron,  or 
chlorate  of  potash,  are  useful.  Counter 
irritation  to  the  neck.  If  of  an 
erysipelatous  nature  the  tongue  may  be 
painted  with  a  weak  solution  of  iodine, 
or  nitrate  of  silver.  In  septic  cases 
quinine  or  perchloride  of  iron  should  be 
administered  internally.  In  severe  cases 
a  free  incision  should  be  made  on  each 
side  of  the  raphe ;  care  must  be  taken 
of  the  ranine  arteries,  which  are  often 
pushed  upwards  so  as  to  lie  near  the 
dorsum ;  the  knife  should  be  guarded  by 
lint  or  sticking  plaster  to  within  half  an 
inch  of  its  extremity,  and  the  incisions  be 
made  half  an  inch  from  the  middle  line. 
The  bleeding  is  profuse  but  isadvantageous. 
If  the  dyspnoea  be  urgent,  laryngotomy 
or  tracheotomy  is  to  be  performed. 

Other  diseases  of  the  Tongue  are  abscess 
and  nsevus,  which  are  treated  on  the 
usual  principles.  Hydatid  and  sebaceous 
cysts  are  occasionally  met  with.  Various 
tumours,  as  papilloma,  lipoma,  fibroma, 
I  enchondroma,  keloid,  and  sarcoma. 

Ulcers  of  the  Tongue  are  divided  into  ; 
1.  Irritable;  2.  Dyspeptic;  3.  Syphilitic ; 
•4.  Cancerous. 

1.  Irritable. — These  are  caused  by 
■the  irritation  of  rough  teeth,  spirit 
Icdrinking,  or  in  smokers  from  the  stem 
■of  a  pipe,  etc.  They  also  affect  the  lips. 
BThe  ulcers  are  extremely  painful,  covered 
Irwith  greyish  slough,  interfere  with 
■mastication,  are  prone  to  take  on  a 
1  phagedenic  process,  and  are  accom- 
Ipanied  with  disturbances  of  the  digestive 
I  organs.  Unlike  cancerous  ulcers,  they  are 
I  often  multiple,  and  the  edges  are  not  hard. 
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Treatment. — Touch  the  ulcers  with 
nitrate  of  silver,  remove  or  file  down 
the  rough  edges  of  the  teeth,  and  correct 
dyspepsia.  Smoking  and  alcohol  must 
be  avoided.  Chlorate  of  potash  gargle. 
Subnitrate  of  bismuth  mixed  to  a  cream 
with  glycerine,  and  applied  to  the  ulcers, 
is  a  useful  application. 

2.  Dyspeptic  often  accompany  or 
follow  psoriasis,  and  usually  occupy  the 
middle  of  the  tongue.  The  tongue 
has  several  rhagades,  fissures,  or  cracks 
in  other  parts.  The  edges  of  the  sores 
are  not  hard. 

Treatment. — Similar  to  the  preceding, 
and  arsenic  internally. 

3.  Syphilitic. — This  ulcer  is  large, 
with  a  sloughing  base,  and  hard  raised 
edges ;  it  is  most  commonly  situated  on 
the  back  or  sides  of  the  tongue.  It 
resembles  the  cancerous  ulcer,  but  the 
edges  are  not  so  hard,  the  submaxillary 
glands  are  not  afiected  as  a  rule^  though 
those  at  the  back  of  the  neck  beneath 
the  trapezius  may  be  large  and  swollen. 

Treatment. — That  of  syphilis,  on  which 
it  depends. 

4.  Gancerom  {vide  Cancer  of  the 
Tongue). 

Psoriasis. — The  tongue  is  indurated 
with  cracks  and  fissures  on  its  surface, 
which  is  unusually  smooth,  and  Jooks  as 
if  the  papiUse  had  been  removed.  Here 
and  there  are  studded  broad  patches  of 
a  white  colour,  varying  in  extent.  This 
is  frequently  syphilitic  in  origin,  and 
may  be  accompanied  by  psoriasis  in 
other  parts ;  but  may  be  non-syphilitic, 
and  due  to  any  irritation. 

Leuco-plakia,  Ichthyosis,  Keratosis, 
Tylosis,  consists  in  the  tongue  being 
covered  with  a  smooth,  bluish-white 
appearance,  having  a  tesselated  arrange- 
ment, and  at  the  same  time  the  papillae 
are  absent  (tesselated  ichthyosis).  In 
other  cases  the  papillae  are  enlarged 
and  covered  with  a  horny  epithelium 
(papillomatous  ichthyosis).  A  third 
variety  consists  in  the  tongue  being 
covered  with  a  whitish  or  yellowish 
raised  plaque,  resembling  chamois 
leather  (raised  plaque  ichthyosis).  All 
these  changes  depend  on  chronic  super- 
ficial glossitis,  followed  by  thickening  of 
the  epithelium,  with  sclerosing  of  the 
underlying  tissues.  Smoking  and  local 
irritation  from  decayed  teeth  are  the 
most  common  causes.  These  changes  in 
the  epithelial  covering  of  the  tongue  are 
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very  important,  as  they  are  often  the 
precursors  of  epithehoma. 

Treatment. — The  patient  must  give 
up  smoking,  spirits,  and  condiments. 
Arsenic,  pil.  hydrarg.,  tonics,  and  a  milk 
diet.  Locally,  chloiate  of  potash,  or 
bicarbonate  of  soda.  Painting  the  part 
with  salicylic  acid  and  collodion.  Using  a 
20  per  cent,  solution  of  cocaine  to  lessen 
the  sensibility  of  the  part,  and  destroying 
any  ulcerated  spot  with  nitric  acid. 

Cancer  of  the  Tongioe. — Causes. — 
Local  irritation.  Following  psoriasis  or 
leuco-plakia  of  the  tongue. 

Symptoms.  ■ —  The  disease  is  nearly 
always  epithelioma,  and  occurs  in  adult 
life,  attacking  most  frequently  the  male 
sex  after  the  age  of  forty.  It  com- 
mences as  a  tubercle  or  fissure  on  the  tip 
or  side  of  the  tongue,  or  as  a  shallow, 
slow-growing  ulcer  subsequent  to  leuco- 
plakia.  When  it  begins  as  a  tubei'cle 
this  is  flat  and  hard,  of  a  reddish 
purple  colour,  and  soon  breaks  down 
into  an  ulcer ;  if  a  fissure  be  the  primary 
form  it  has  a  hard  brawny  base, 
unhealthy  surface,  and  callous  edges. 
However  produced,  the  result  may  either 
be  a  warty,  somewhat  fungating  growth, 
with  a  broad  base,  implicating  deeply  the 
substance  of  the  tongue;  or  a  rugged, 


Epithbliomatotjs  TJlceeation. 

1.  Commences  near  the  side  and  generally 

behind  the  middle  of  the  tongue. 

2.  Pain  sharp,  lancinating. 

3.  Movements  of  the  tongue  restricted. 

4.  Articulation  imperfect. 

5.  Progress  rapid. 

6.  Appears  at  or  after  middle  life. 

7.  Induration  precedes  ulceration. 

8.  Foetor  of  discharges  very  offensive. 

9.  Not  influenced  by  treatment. 

10.  Not  necessarily  any  sign  of  syphilis. 

11.  Involvement     of    the   lymph  glands 
common. 


The  syphilitic  ulcer  is  accompanied  by 
other  symptoms  of  syphilis,  is  elongated, 
irregular,  and  does  not  rapidly  extend ; 
whilst  the  cancerous  ulcer  is  more  circu- 
lar, with  hard,  ragged  edges,  spreads 
rapidly,  and  is  very  tender.  The  syphi- 
litic tubercle  is  distinguished  from  can- 
cerous tubercle  by  its  duration,  the 
presence  of  other  symptoms  of  syphilis, 
and  its  deep  situation  in  the  substance 


iri-egular,  and  deep  ulcer,  with  raised 
indurated  and  everted  edges,  and 
usually  situated  more  on  one  side  of  the 
tongue  than  the  other.  The  parts 
around  are  hard  and  firm,  and  the 
whole  organ  may  be  bi-awny.  As  the 
disease  progresses  it  attacks  the  floor 
of  the  mouth  and  adjacent  parts. 
Secondarily  the  glands  of  the  neck  are 
involved,  forming  a  tumour,  at  first 
circumscribed,  but  afterwai-ds  difluse, 
and  covered  by  purplish  thin  integument, 
which  finally  gives  way,  producing  an 
ulcerated  surface.  There  are  great  fcetor 
of  the  breath,  profuse  salivation,  and 
very  severe  neuralgic  pain  increased  by 
speaking,  mastication,  or  swallowing, 
and  radiating  over  the  ear,  occiput, 
or  temporal  regions.  Cachexia  finally 
supervenes,  and  death  results  from 
starvation,  exhaustion,  gastric  and 
pulmonary  disease,  blood  poisoning,  or 
from  the  occurrence  of  haemorrhage 
from  the  progressive  ulceration  opening 
the  lingual  artery  or  some  of  its 
branches. 

Diagnosis. — The  disease  with  which  it 
is  most  hkely  to  be  mistaken  is  sj'philis. 
Agnew  gives  the  following  table,  which 
shows  the  difference  at  a  glance : — 


Syphilitic  TJlcebation. 

1.  May  occur  at  any  part  of  the  organ, 

generally  at  the  dorsum, 

2.  Little  if  any  pain. 

3.  Movements  unembarrassed, 

4.  Articulation  perfect 

5.  Progress  slow. 

6.  Appears  before  middle  life  as  a  rule. 

7.  Induration  succeeds  ulceration. 

8.  Foetor  not  necessarily  present. 

9.  Improves  under  treatment. 

10.  Always  traceable  to  a  syphilitic  origin. 

11.  Involvement  of  the  lymph  glands  not 

common. 


of  the  tongue.  Cancerous  tubercle  occu- 
pies the  tip  or  edges. 

The  mici-oscopical  examination  of  the 
scrapings  of  the  ulcer  is  sometimes  of 
service.  In  cancerous  ulcers  Butlin  de- 
scribes the  appearances  of  the  scrapings 
thus  :  "  Numerous  epithelial  cells,  in  ad- 
dition to  pus  and  blood  corpuscles,  debris 
of  food,  and  schizomycetes.  But  the  ejii- 
thelium  difiers  widely  from  the  healthy 
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epithelium  of  the  tongue.  The  cells  vary- 
much  in  shape  and  size,  and  often  present 
singularly  distorted  forms;  their  nuclei 
are  always  much  larger  than  those  of 
normal  cells,  and  sometimes  there  are 
several  nuclei,  or  even  nucleated  cells 
within  the  larger  cells ;  while  a  greater 
or  less  quantity  of  granular  material 
always  occupies  the  interior  of  the  cells. 
Not  infrequently  cell-nests  or  fragments 
of  cell-nests  may  be  observed." 

Treatment. — The  only  means  of  a  ra- 
dical cure  is  extirpation,  provided  com- 
plete removal  of  the  disease  be  possible, 
but  this  often  cannot  be  eflfected  owing  to 
the  diffusion  of  the  cancerous  infiltration. 
To  remove  fcetor,  powdered  iodoform  is 
the  best  antiseptic.  (Butlin  recommends 
borax  gr.  iij — iv,  iodoform  gr.  j,  mor- 
phia gr.  ^  to  I).  For  the  relief  of  pain, 
etc.  [vide  Cancer  of  the  Breast). 

Section  of  the  Gustatory  Nerve  is  per- 
formed to  alleviate  the  severe  pain  and 
check  salivation. 

(a)  Hilton's  Method. — The  tongue  should 
be  drawn  aside  by  an  assistant,  and  the 
mucous  membrane  divided  for  an  inch 
parallel  to  the  alveolar  border,  beginning 
at  the  last  molar  tooth.  The  nerve  is 
then  found  in  the  submucous  tissue, 
raised  by  a  blunt  hook,  seen,  and  divided. 

(6)  Moore  s  Method.— Th.Q  nerve  is  cut 
about  half  an  inch  from  the  last  molar 
tooth,  at  a  point  where  it  crosses  a  line 
drawn  from  this  tooth  to  the  angle  of 
the  jaw.  A  curved  bistoury  is  entered 
three-quarters  of  an  inch  behind  and 
below  the  last  molar  tooth,  pressed  down 
to  the  bone,  and  an  incision  made  towards 
the  tooth.  The  relief  is  instantaneous, 
the  pain  ceasing,  and  the  sahvation  di- 
minishing. 

Ligature  of  the  Lingual  Artery  has  been 
practised  in  order  to  check  hsemorrhage 
from  the  cancerous  ulcer,  and  also  in  the 
hope  of  starving  the  growth. 

Operation. — The  best  seat  to  apply  a 
ligature  is  in  the  triangle  bounded  pos- 
teriorly by  the  hinder  belly  of  the  digas- 
tric, anterioi-ly  by  the  posterior  border  of 
the  mylo-hyoid,  and  above  by  the  hypo- 
glossal nerve.  The  vessel  is  covered  here 
by  the  skin,  platysma,  cervical  fascia, 
submaxillary  gland,  and  the  hyoglossus 
muscle.  The  three  important  guides  are 
the  digastric  tendon,  and  the  great  horn  of 
the  hyoid  bone  below  the  artery ;  and  the 
hypoglosfial  nerve  immediately  above  the 
vessel,  but  separated  by  the  hyoglossus 
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muscle. — (1st  Step.)  The  head  is  drawn 
over  to  the  opposite  side.  A  curved  in- 
cision is  made  two  inches  long,  with  its 
concavity  upwards  and  having  its  centre 
a  quarter-inch  above  the  hyoid  bone, 
at  a  point  midway  between  the  median 
line  and  the  tip  of  the  gi-eat  cornu. — (2nd 
Step.)  Divide  the  skin,  platysma,  and 
cervical  fascia,  and  draw  the  posterior 
facial  vein  outwards. — (3rd  Step.)  liaise 
the  submaxillary  gland  and  look  foi-  the 
posterior  belly  of  the  digastric,  passing 
downwards  and  forwards  to  its  attach- 
ments to  the  hyoid  bone;  the  posterior 
border  of  the  mylo-hyoid;  and  the  hypo- 
glossal nerve  behind  and  below  the  digas- 
tric, accompanied  by  the  lingual  vein, 
lying  in  front  of  the  hyoglossus. — (4th 
Step.)  Draw  the  hyoid  bone  slightly 
downwards,  with  a  blunt  hook  fixed  in 
the  lower  angle  of  the  triangle,  and 
then  divide  the  fibres  of  the  hyoglossus 
along  a  line  parallel  with  the  nerve  and 
midway  between  it  and  the  bone.  The 
artery  will  then  be  seen  and  ligatured ; 
if  more  room  be  required,  divide  the  pos- 
terior border  of  the  mylo-hyoid  muscle. 

Bryant  prefers  a  horizontal  incision  on 
a  level  with  the  hyoid  bone,  its  centre 
corresponding  to  the  end  of  the  gi'eat 
cornu. 

Agnew  recommends  an  incision  be- 
ginning at  the  anterior  border  of  the 
sterno-mastoid,  half  an  inch  above  a 
point  opposite  the  extremity  of  the  great 
horn  of  the  hyoid,  and  carries  it  forwards 
and  a  little  downwards,  so  as  to  give  it  a 
slight  curve  with  the  convexity  below, 
terminating  the  cut  three-quarters  of  an 
inch  short  of  the  median  line  and  half 
an  inch  below  the  base  of  the  jaw. 

Operations  for  the  Remoral  of  the 
Tongue. — In  all  operations  about  the 
mouth  chlotoform  should  be  used  as  the 
anaesthetic,  and  not  ether. 

1.  Oral  Methods,  {a)  Sir  James  Paget' s. 
— A  gag  being  applied,  the  tongvie  should 
be  seized  by  claw  forceps  nnd  drawn  out 
of  the  mouth,  or  a  ligature  may  be  passed 
through  the  tip  and  used  for  the  same 
purpose ;  the  mucous  membrane  and 
the  soft  parts  of  the  floor  of  the  mouth 
are  divided,  with  strong  bkmt-pointed 
scissors,  close  to  the  bone,  including  the 
attachments  of  the  genio-hyo-glossus  to 
the  symphysis.  Strong  curved  pins  ai-e 
passed  from  under  the  tongue  on  each 
side  of  the  frajnuiii,  emerging  on  the 
upper  surface.     The  wire  ccrd  of  an 
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ecraseur  is  then  passed  round  the  root 
of  ihe  tongue  behind  the  pins,  as  low 
down  as  possible,  and  slowly  tightened. 
The  htsmoirhage  is  slight. 

{b)  Moil-ant  Baker's. — After  the  intro- 
duction of  a  suitable  gag,  and  the  re- 
moval of  any  sharp  or  jagged  teeth 
which  might  be  in  the  way  of  the 
operator,  two  threads  are  passed  through 
the  tongue,  about  an  inch  behind  the 
tip  and  half  an  inch  on  each  side  of  the 
middle  line.  The  tongue  being  drawn 
forwards  and  upwards,  the  attachments 
are  divided  as  in  the  preceding  operation. 
The  operator  now  with  his  forefinger 
clears  the  tongue  in  front  and  at  the 
sides,  and  drawing  it  well  forward  again, 
giving  one  thread  to  an  assistant  and 
holding  the  other  himself,  he  cuts 
steadily  along  the  middle  line  of  the 
tongue  from  before  backwards,  and 
farthest  along  the  mucous  membrane. 
On  the  withdrawal  of  the  knife  the 
finger  is  now  again  introduced,  and  it 
will  be  found  quite  easy  to  complete 
with  it  the  median  division  of  the  tongue 
by  a  little  tearing  or  splitting  between 
the  two  halves.  The  only  part  which 
cannot  be  thus  torn  is  the  mucous  mem- 
brane of  the  dorsum.  Hence  the  advice 
just  given,  to  divide  this  with  the  knife 
as  far  as  may  seem  necessary  for  getting 
beyond  the  level  of  the  disease.  The 
ecraseur  is  now  slipped  over  the  diseased 
half  of  the  tongue,  this  being  one  of  the 
most  important  parts  of  the  operation. 
The  insertion  of  one  or  two  curved 
needles  well  behind  the  disease,  before 
the  apphcation  of  the  ecraseur,  in  order 
to  insui  e  the  division  of  healthy  tissue, 
is  advisable,  but  must  not  be  considered 
a  sufficient  safeguard  in  the  absence  of 
free  separation  of  the  tongue's  attach- 
ments in  front  and  at  the  sides.  When 
one  half  of  the  tongue  has  been  removed 
the  process  is  repeated  on  the  other 
side.  If  only  one  half  have  to  be  removed 
the  median  section  is  made  before  the 
attachments  in  front  and  on  the  diseased 
side  are  divided,  the  healthy  side  being 
left  intact.  The  dcraseur  employed 
should  be  curved  on  the  flat,  and  strong 
whipcord  will  be  found  more  serviceable 
than  the  linked  chain ;  if  necessary,  the 
cheek  may  be  divided,  as  recommended 
by  Gant.  It  is  often  advisable,  especially 
when  the  disease  has  advanced  into  the 
mucous  membrane  of  the  floor  of  tlie 
mouth,  to  extract  three  or  four  of  the 


neighbouring  teeth  from  the  lower  jaw, 
and  when  the  disease  approaches  or 
invades  the  gum  much  valuable  space 
may  be  gained  by  cutting  away  a  portion 
of  the  alveolar  border. 

(c)  Wldlehead'8  Method. — 1.  Mouth  is 
widely  opened  with  a  gag,  which  is  in 
charge  of  an  assistant.  2,  Tongue  is 
drawn  out  of  the  mouth  by  a  double 
ligature  passed  through  its  substance, 
one  inch  from  the  tip.  A  second  assis- 
tant keeps  up  steady,  constant  traction  on 
the  ligature  downwards  and  outwards, 
3.  All  attachments  of  the  tongue  to  the 
jaw  and  pillars  of  the  fauces  are  divided 
by  means  of  scissors,  4,  By  a  series  of 
short  snips  with  the  scissors,  aU  the 
muscles  attached  to  the  base  of  the 
tongue  are  divided  until  the  entire 
tongue  is  separated  on  the  plane  of  the 
inferior  border  of  the  lower  jaw,  and  as 
far  back  as  the  safety  of  the  epiglottis 
will  permit.  5.  Lingual  and  other 
arteries  are  twisted  as  they  are  divided. 
6.  A  single  loop  of  silk  is  passed  by  a 
long  needle  through  the  remains  of  the 
glosso-epiglottidean  fold  of  mucous  mem- 
brane, as  a  means  of  drawing  forward 
the  floor  of  the  mouth  should  secondary 
haemorrhage  take  place.  This  method 
is  very  good,  as  the  bleeding  is  very 
slight,  provided  there  be  a  good  assistant 
to  pick  up  and  twist  the  arteries  as 
divided,  a  good  light,  and  a  clear  view 
can  be  obtained  by  the  mouth  being  able 
to  be  widely  opened. 

2.  Infra-Maxillary  Operations.  (a) 
Nunnelys  Method. — A  small  incision  is 
made  beneath  the  jaw  through  the  skin, 
mylo-hyoid,  and  genio-hyoid  muscles,  and 
thi'ough  this  a  curved  needle  is  passed 
bearing  the  wire  cord  of  the  ^ci-aseur 
completely  round  the  base  of  the  organ. 
Two  or  three  curved  and  strong  hare-hp 
pins  are  passed  deeply  into  the  tongue, 
obhquely  behind  the  seat  of  the  disease, 
their  points  being  made  to  project  for- 
wards below  the  organ,  to  prevent  the 
wire  slipping.  The  loop  is  gi-adually 
tightened,  and  the  tongue  shaved  off 
obliquely  from  behind  forwards.  Barwell 
has  modified  this  operation.  He  makes 
a  small  supi-a-hyoid  wound,  and  carries 
a  thread  into  the  mouth  by  means  of  a 
handled  needle  much  farther  back  than 
in  Nunnely's  operation.  The  needle 
enters  the  mouth  close  to  the  last  molar 
tooth  on  each  side,  and,  by  means  of  a 
thread,  the  wire  of  the  ecraseur  is  drawn 
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through  the  wound  round  the  base  o  ' 
t  he  tongue.  A  handled  needle  is  passec 
through  the  tongue  at  the  place  of 
section,  and  the  wire  slipped  behind  it. 
The  tongue  is  divided,  and  a  seconc 
6craseur  used  to  divide  the  sublingua 
tissues. 

(6)  Submental  {Regnoli's  Method). — 
An  incision  is  made,  of  a  semilunar  shape, 
through  the  skm,  along  the  lower  border 
of  the  inferior  maxilla,  commencing  at 
one  angle  and  extending  to  the  other, 
but  stopping  short  of  the  facial  arteries. 
A  perpendicular  incision  is  carried  from 
this,  extending  in  the  median  line  to 
the  hyoid  bone.  The  triangular  flaps 
are  dissected  back,  and  the  muscles 
divided  at  their  attachments  to  the  lower 
jaw  (mylo-hyoid,  anterior  belly  of  the 
digastric,  genio-hyoid,  and  genio-hyo- 
glossus),  the  mucous  membrane  separated 
by  the  fingers,  and  divided  to  an  extent 
corresponding  with  the  external  wound. 
The  tongue  is  then  drawn  forwards 
through  the  opening  thus  made,  and  re- 
moved close  to  the  hyoid  by  the  knife, 
scissors,  or  ^craseur.  This  operation  is 
now  seldom  performed. 

(c)  Kocher's    Operation. — 1.  Perform 
tracheotomy.    2.  Stufi"  the  pharynx  with 
a  sponge  fastened  to  string  and  steeped 
in  carbolic   solution.    3.  Make  an  in- 
cision (under  aseptic  precautions),  com- 
mencing a  little  below  the  tip  of  the  ear, 
running  along  the  anterior  border  of  the 
sterno-mastoid,  to  the  upper  border  of 
the  hyoid,  then  forwards  to  the  body  of 
the  hyoid,  and  finally  upwards  along  the 
anterior  belly  of  the  digastric.    4.  Liga- 
ture the  lingual  artery.    5.  If  thought 
necessary,  ligature  the  other.    6.  Oom- 
imencing  behind,  remove  the  glands  and 
lall  structures  at  the  posterior  inferior 
I  aspect  of  the  tongue.    7.  Remove  the 
ftongue.     8.  Apply  the   usual  aseptic 
dressing,  or  a  sponge  wrung  out  of  car- 
bolic solution.    The  wound  is  left  to 
igranulate,  and  no  sutures  are  used.  The 

B tracheotomy  tube  is  not  removed  until 
the  external  wound  be  healed,  as  recom- 
mended by  Barker  and  Kocher.  This 
operation  is  the  best  when  the  disease  is 
2xtensive. 

3.  By  Division  of  the  Lower  Jaw. — 
Sedillot's  or  Syme's  Method.  — In&trn- 
nents  required:  1.  Scalpel;  2.  Torsion 
md  artery  forceps ;  3.  Gag ;  4.  Bone 
Irill ;  5.  Cheek  letractors ;  6.  Incisor 
.ooth  forceps;  7.  Narrow  saw;  8.  Noevus 


needle  and  half  a  yard  of  thick  whipcord  ; 
9.  Stout  copper  wire  ;  10.  Wire  twister; 
11 .  Wire  nippers ;  12.  Stout  acupressure 
needle;  13.  Hare-lip  pins;  14.  Two 
ecraseurs;  15.  Needle  for  passing  chain  ; 
16.  Sharp  and  blunt  hooks;  17.  Stout 
silk;  18  Metallic  sutures;  19.  Liga- 
tures; 20.  Ice;  21.  Perchloride  of  iron; 
22.  Cautery  iron ;  23.  Solution  of  chlo- 
ride of  zinc ;  24.  Collodion ;  25.  Small 
sponges  mounted  on  sticks  ;  26.  Brandy, 
ammonia,  and  ether;  27.  Chloroform 
and  inhaler ;  28.  Lint  and  absorbent 
cotton  ;  29.  Mackintosh  sheet. 

Operation. — One  of  the  median  incisor 
teeth  is  drawn  from  the  lower  jaw,  and 
an  incision  made  in  the  median  line  from 
the  free  border  of  the  lower  lip  to  the 
hyoid  bone.   The  parts  are  dissected  back 
a  quarter  of  an  inch  on  each  side,  and  a 
hole  is  drilled  in  the  bone  on  either  side 
of  the  middle  line,  to  be  afterwards  used 
in  securing  the  two  halves  with  wire. 
Tlie  jaw  is  sawn  through  in  the  line  of 
the   incision,   or  may  be  partly  sawn 
through,   and   then   divided   by  bone 
forceps.    The  division  may  be  effected  by 
two  oblique  Unes  forming  a  <,  the  apex 
being  directed  to  one  side.    The  attach- 
ments of  the  genio-hyo-glossus  are  next 
divided,  and  the  mucous  membrane  along 
the  ramus  of  the  jaw.    The  halves  of 
the  jaw  are  forcibly  separated,  and  the 
tongue  being  drawn  forwards  and  to 
one  side  by  a  ligature  passed  through  its 
tip,  the  attachments  to  the  hyoid  bone 
are  divided,  in  effecting  which  the  lingual 
artery  is  cut,  and  must  be  a  t  once  secured. 
If  there  be  any  difficulty  in  seizing  the 
artery,  a  manoeuvre   recommended  by 
Christopher  Heath  is  of  great  service. 
The  finger  is  passed  well  down  to  the  epi- 
glottis and  hyoid  bone,  hooked  well  for- 
wards  towards   the   symphysis  menti, 
stretching  the  lingual  arteries  so  as 'to 
completely  control  the  flow  of  blood 
through  them.    The  tissues  on  the  other 
side  are  then  divided,  the  other  lingual 
secured,  and  the  remaining  attachments 
Deing  severed,  the  tongue  is  removed. 
The  divided  maxilla  is  joined  by  metallic 
wire  passed  through  the  drill  holes.  The 
wound  in  the  lower  lip  is  united  by  hare- 
ip  pins,  the  lower  angle  being  left  open 
'or  drainage. 

Partial  Removal  is  performed  by  means 
of  the  knife,  ligature,  or  6craseur. 

1.  By  the  knife. — If  the  apex  be 
affected,  a  V-shaped  incision  is  used;  if 
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the  lateral  region,  a  bold,  free  incision 
with  a  probe-pointed  bistouiy.  The 
diseased  part  is  seized  with  a  vulsellum 
forceps,  the  tongue  well  drawn  forwards, 
a  clamp  with  curved  blades  applied  to 
control  the  vessels,  and  the  part  rapidly 
excised.  Htemorrhage  is  stopped  by 
Hgature,  torsion,  or  the  actual  cautery, 
and  the  clamp  removed. 

2.  By  ligature, — This  is  now  seldom 
used.  The  ligature  is  passed  by  means  of 
a  naevus  needle,  through  healthy  tissue 
wide  of  the  disease,  and  the  threads  tied 
tightly.  The  included  mass  sloughs  away 
in  a  few  days,  leaving  a  granulating  sur- 
face. 

3.  The  ecraseur,  or  galvano-ecraseur, 
can  be  used  to  remove  a  portion  of  the 
tongue  in  the  same  manner  as  for  the 
removal  of  the  entire  organ.  Two 
6craseurs  are  commonly  required.  In 
using  the  wire  ecraseur  the  loop  can  be 
passed  very  quickly,  by  introducing 
through  the  tongue  a  curved  trocar 
and  canula,  and  on  withdrawing  the 
former,  carrying  the  wire  through-  the 
canula,  which  can  be  afterwards  -  re- 
moved. 

Dangers  of  Operations  for  Removal  of 
the  Tongue. — 1.  Haemorrhage  and  en- 
trance of  blood  into  the  air  passages. 
2.  Pyaemia  or  septicaemia.  3.  Pulmon- 
ary affections. 

After-treatment. — Powdered  iodoform 
should  be  sprinkled  over  the  stump  once 
or  twice  a  day.  Ice  is  to  be  freely 
used  for  some  days.  All  saHva,  etc., 
should  be  expcqtorated.  The  patient 
must  be  fed  by  an  oesophageal  tube, 
or  nutrient  enemata  and  suppositories 
for  the  first  few  days.  If  secondary 
haemorrhage  occur,  ice  or  ice-cold  water, 
or  pressure  by  a  sponge  on  a  stick ;  or  if 
the  vessel  be  large,  it  should  be  ligatured, 
the  stump  of  the  tongue  being  drawn 
forwards  with  forceps.  After  removal 
of  the  tongue  the  power  of  swallowing 
and,  to  some  extent,  that  of  speaking 
remains. 

Ranula  is  a  cyst  situated  under  the 
tongue,  and  projecting  into  the  floor  of 
the  mouth  near  the  fraenum. 

Symptoms. — It  forms  a  soft  fluctu- 
ating tumour,  of  a  spherical  form,  and 
a  greyish  or  bluish  colour.  It  is  semi- 
transparent,  and  contains  a  clear, 
yellowish,  glutinous  fluid.  It  may 
attain  a  considerable  size  if  not  treated, 
completely  occupying  the  cavity  of  the 


mouth  and  projecting  under  the  jaw. 
The  tongue  is  impeded  in  its  movements, 
and  deglutition  and  speech  interfered 
with.  The  tumour  may  appear  in  either 
sex,  and  at  any  age,  but  most  commonly 
from  eighteen  to  thirty.  It  produces 
little  pain  or  disturbance  of  the  general 
health. 

Pathology. — The  swelling  is  usually  a 
retention  cyst,  from  occlusion  of  one  of 
three  glands  opening  into  the  mouth, 
namely  the  sublingual,  submaxillaiy, 
and  glands  of  Riviniani.  Cysts  contain- 
ing sebaceous  matter  are  also  met  with, 
being  often  congenital.  There  are  cases 
of  cy.st-like  swelling  under  the  tongue, 
which  occur  suddenly  (subglossitis). 
These  are  due  to  oedema,  and  disappear 
with  the  inflammation  which  produces 
them.  I  have  noticed  several  times  their 
connection  with  alveolar  abscess  of  the 
lower  jaw. 

Treatment. — If  a  calculus  be  present 
it  should  be  removed.  For  the  radical 
cure  of  a  ranula  four  plans  may  be 
adopted.  1.  Complete  excision,  which  is 
more  easily  performed  than  might  be 
supposed,  owing  to  the  loose  connexions  of 
the  cyst  with  the  surrounding  strac- 
tures.  A  longitudinal  incision  is  made 
over  the  tumour,  the  flaps  of  mucous 
membrane  reflected  to  each  side,  and  the 
cyst  removed  by  traction,  the  handle  of 
the  scalpel,  and  smaU  curved  scissois. 
2.  Removal  of  an  oval  piece  of  the 
anterior  wall  by  curved  scissoi'S  and 
toothed  forceps,  the  cavity  being  then 
filled  with  lint  soaked  in  iodine  :  if  the 
disease  be  very  obstinate  the  parts  should 
be  touched  with  nitrate  of  silver  oi' 
nitric  acid.  3.  Passing  a  seton  through 
the  cyst.  4.  Injections  into  the  cyst. 
A  solution  of  chloride  of  zinc  (45  grs.  to 
5j)  is  recommended  by  Panas ;  other 
Surgeons  use  iodine  or  ergotin,  etc. 

Diseases  of  the  Uvula  and  TonsU^s. 

Elongation  of  the  Uvula  is  sometimes 
troublesome,  producing  irritation  of  the 
throat  and  cough. 

Treatment. — Seize  the  uvula  with  a 
pair  of  polypus  forceps  and  snip  it  off",  a 
quarter  of  an  inch  from  its  root,  with  a 
pair  of  scissors.  This  operation  is  fol- 
lowed by  acute  catari-h,  which  lasts  a 
day  or  two.  There  may  be  .some  bleed- 
ing, but  this  is  easily  controlled  by 
styptics. 

A  cute  Tonsillitis. — Causes. — Exposure 
to  cold  and  wet,  bad  drainage,  overwork. 


REMOVAL  OF 


THE  TONGCJE. 


etc.  It  is  most  common  from  five  to 
twenty-five,  but  is  met  with  at  all 
periods  in  life  ;  it  may  be  epidemic,  and 
in  many  cases  spreads  by  infection. 

Symptoms. — The  tonsils  become  in- 
flamed and  red,  and  are  enlarged, 
extending  beyond  the  anterior  pillars  of 
the  fauces.  There  are  associated  pain 
and  swelling  in  the  region  of  the  neck, 
increased  during  deglutition ;  the  lym- 
phatic glands  at  the  base  of  the  jaw  are 
swollen  and  tender.  Tinnitus  or  partial 
deafness,  spasmodic  closiu-e  of  the  jaws, 
difficulty  in  bi'eathing,  snoring  during 
sleep,  and  a  thick  and  nasal  voice,  are 
often  present.  The  tongue  is  coated  with 
mucus,  and  the  patient  endeavours  to 
clear  his  throat  of  a  similar  substance. 
There  is  considerable  fever  with  rigors, 
headache,  chilliness,  and  pains  in  the 
back.  The  attack  commences  very 
suddenly,  and  occasionally  ushers  in  the 
invasion  of  rheumatic  fever.  It  is  well 
to  examine  the  throat  in  all  children 
suffering  from  pyrexia,  as  this  is  one  of 
the  most  common  causes.  The  disease 
frequently  affects  one  tonsil  more  than 
another,  and  when  it  has  once  occurred 
is  very  apt  to  return  on  slight  exposure. 
If  suppuration  occur  the  abscess  gene- 
rally points  inwards  and  forwards,  and 
there  may  be  more  than  one. 

Treatment. — An  emetic  of  mustard 
will  often  ward  off  an  attack.  Leeches 
under  the  angle  of  the  jaw  in  strong 
adults.  Ice  to  neck  is  very  grateful 
to  the  patient,  but  in  some  cases  steam 
inhalations,  and  poultices  or  fomenta- 
tions externally,  are  preferable.  A 
blister  to  the  nape  of  the  neck  does  good. 
I  have  found  most  benefit  attend  the 
internal  administration  of  tr.  aconite  in 
drop  doses  every  quarter  of  an  hour,  in 
the  following  prescription : 

R  Tr.  aconiti  nlvii  j, 
Vin.  autim.  nv  xxx, 
Liq.  ammon.  acet.  Jij, 
Aq.  ad  Jvj.  Misce. 
Sig. — One  teaspoonfiil  every  quarter  of  an 
hour. 

Other  remedies  which  are  sometimes  of 
service  are :  Mist,  guaiaci  with  sp.  ammon. 
arom. ;  salicylic  acid  in  rheumatic  cases ; 
small  and  frequent  doses  of  belladonna, 
as  recommended  by  Heath ;  and  oil  of 
tvirpentine  in  mucilage.  Hot-water 
bottles  to  the  feet  ai'e  usefvd  in  the  early 
stage,  and  hot  foot  baths.  A  calomel 
purge  should  always  be  given.    As  a 


stimulant,  nothing  acts  better  than  a  i 
glass  of   port  wine  every  four  hours.  j 
Later  on,  when  the  feverish  symptoms  I 
have  subsided,   liq.  ferri  perchlor.  in 
m  XX   doses  is  advantageous. — Locally,  ! 
Throat  sprays  or  gargles  of  glycerine  j 
of  tannin,  or  liq.  ferr.  perchlor.     To  i 
relieve  the  difficulty  in  swallowing,  a 
solution  of  cocaine  is  of  great  service. 
In  very  severe  cases  scarification  of  the 
tonsils  with  a   probe-pointed  bistoury, 
and  the  apphcation  of  nitrate  of  silver,  i 
or  tincture  of  iodine  diluted  with  an 
equal  bulk  of  alcohol,  are  necessary.   If  j 
suppuration  occur  the  abscess  must  be  j 
opened  by  introducing  the  knife,  guarded  | 
with  lint  or  strapping  to  within  half  i 
an  inch  of  its  point,  a  little  nearer  the  1 
middle  Une  than  the  wisdom  tooth,  and  I 
pushed  directly  backwards,  with  its  cut-  | 
ting  edge  upwards  and  inwards,  thus  | 
avoiding  all   danger   of  wounding  the  i 
internal  carotid  artery.    Heath  recom-  j 
mends  that  in  cases   where   the  soft 
palate    covers   the    tonsil,   the  knife 
should  be  boldly  pu.shed  through  the 
former  whei'e  it   is   made  prominent 
by  the  tonsil. 

Chronic  Enlargement  of  the  Tonsil  , 
generally   results   from   one   or   more  j 
attacks  of  inflammation,  and  is  common  I 
in  feeble  strumous  children,  in  young 
women  in  poor  health,  and  in  persons 
who  live  in  a  damp  locality.    It  seldom 
appears  after  the  thirtieth  year,  and  is  j 
never  seen  in  old  persons;  both  sexes  ; 
are  equally  affected.    In  most  cases  it  | 
depends    upon    an    increase    in    the  < 
lymphatic  element  of  the  tonsil ;  and  is  ! 
occasionally   due  to  adenoid    growths.  i 
Usually  both  tonsils  are  enlarged,  but  | 
one    is   generally   more  so  than  the 
other.    The  extent  of  the  enlargement  \ 
varies,  but  in  bad  cases  the  tonsils  may  ! 
touch  each  other.    The  colour  and  con-  I 
sistence  of  the  affected  organs  vary  ;  in  ' 
young  persons  and  in  recent  cases  the 
surface  is  red,  and  the  glands  soft  to  the  j 
touch ;  in  old-standing  cases  the  tonsils  ' 
are  of  a  pale  flesh  colour,  tough  and  firm 
in  consistence,  and  rough  and  nodulated 
on  the  surface.    The   folhcles  are  in-  j 
creased  in  size,  and  contain  plugs  of 
cheesy   matter,  lymph,  mucus,  or  cal- 
careous concretions. 

Symptoms. — Uneasiness  in  the  throat,  | 
thick  and  husky  voice  ;  noisy  respiration,  i 
performed  with  the  mouth  open ;  during 
sleep   the    breathing   is   snoring   and  \ 
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stertorovis.  Deafness,  from  obstruction 
of  the  Eustachian  tube,  is  not  uncommon. 
There  is  a  great  liability  to  attacks  of 
inflammation,  associated  with  coryza  and 
bronchial  complications.  In  consequence 
of  the  obstruction  produced  in  a  child, 
the  aspect  changes,  the  nostrils  are 
dilated,  the  mouth  is  kept  open,  the 
countenance  has  a  dull,  vacant  expres- 
sion, and  the  chest  becomes  arched 
behind,  contracted  at  the  sides,  and 
flattened  in  front. 

Treatment.  —  Constitutional.  Iron, 
iodide  of  iron,  sulphate  of  potash, 
acetate  of  zinc,  cod-liver  oil,  and 
pancreatic  emulsion  are  the  most  useful 
drugs.  Good  food,  pure  air,  suitable 
exercise,  and  a  healthy,  dry  residence. 
Sea  bathing,  under  proper  precautions, 
is  sometimes  of  service. — Locally.  In 
slight  cases  the  application  of  nitrate  of 
silver,  iodide  of  zinc,  perchloride  of  iron 
and  glycerine,  or  solution  of  chloride  of 
zinc.  Injections  into  the  tonsil  by  a 
hypodermic  syringe,  of  a  solution  com- 
posed of  iodine  gr.  ij,  pot.  iod.  gr.  xl, 
aqua  Bj,  repeated  twice  a  week  for  two 
months.  In  more  severe  cases  cauteri- 
sation with  a  mixture  of  equal  parts  of 
caustic  soda  and  unslaked  lime  mixed  in 
a  porcelain  dish,  with  a  Uttle  absolute 
alcohol,  just  before  being  used.  This 
paste  is  applied  with  a  glass  rod  and 
repeated  in  three  days.  Electrolysis  by 
means  of  a  battery  of  forty  cells  :  a  long 
platinum  needle  connected  with  the 
negative  pole  is  inserted  into  the  tonsil, 
and  a  sponge  electrode  attached  to  the 
positive  pole  is  applied  over  the  neck 
below  the  angle  of  the  jaw.  When 
these  measures  are  ineffectual  the 
tonsils,  or  rather  the  redundant  portions 
of  them,  must  be  excised.  This  opera- 
tion is,  as  a  rule,  painless,  but  in  children 
or  nervous  patients  an  anaesthetic  should 
be  administered  and  the  mouth  kept 
open  by  Smith's  gag.  Excision  may  be 
performed  by  the  tonsil  guillotine,  but  it 
is  preferable  to  seize  the  tonsil  with  a 
vulsellum  forceps,  put  it  on  the  stretch, 
and  cut  away  upwards  and  inwards  with 
a  probe-pointed  bistoury — the  posterior 
part  of  which  is  guarded  by  a  piece  of 
strapping — as  much  as  may  be  necessary 
(it  is  never  requisite  to  remove  more 
than  half  the  tonsil).  The  hsemoiThage 
is,  as  a  rule,  sUght,  but  in  some  cases 
profuse,  violent,  and  almost  uncon- 
trollable.   In  certain  cases  the  presence 


of  chalky  concretions  or  dense  con- 
nective tissue  prevents  the  vessels  con- 
tracting, and  so  predisposes  to  bleeding. 
In  such  a  case  the  surgeon  may  first  try 
direct  pressure  by  his  finger  introduced 
into  the  mouth  and  applied  directly 
to  the  wound,  counter-pressure  being 
made  from  the  front  and  main- 
tained for  several  minutes.  If  this  do 
not  check  it,  styptics  are  to  be  used,  as 
ice,  hot  water,  gallic  acid,  perchloride  of 
iron.  A  piece  of  lint  mounted  on  a 
stick  and  soaked  in  perchloride  of  iron 
is  of  great  service.  Erichsen  mentions  a 
case  in  which  garglas  of  oil  of  turpentine 
in  mucilage  were  successful.  A  useful 
preparation  is — 

E  Tannic  acid  gr.  .360, 
Gallic  acid  gr.  120, 
Aqua  1\, 

held  in  the  mouth  or  slowly  sipped. 
Seizing  the  part  and  compressing  it  with 
strong,  deeply  -  serrated  forceps.  The 
actual  cautery,  appUed  by  means  of  a 
hot  knitting-needle.  After  removal  of 
the  tonsils  the  patient  should  stop  in  a 
warm  room  for  a  few  days. 

Post-Pharyngeal  or  Retro-Pharyngeal 
Abscess  is  an  abscess  in  the  connective 
tissue  between  the  pharynx  and  the 
spine. 

Causes. — It  occurs  in  connexion  with 
disease  of  the  bones  at  the  base  of  the 
skull  and  of  the  cervical  vertebrae.  In 
children  it  is  often  idiopathic,  being  due 
to  inflammation  of  the  post-pharyngeal 
lymph  glands  with  the  surrounding 
connective  tissue,  but,  at  the  same  time, 
tubercle  or  inherited  syphilis  may  be 
associated.  Other  causes  are  :  Suppressed 
perspiration ;  extension  of  inflammation 
from  adjacent  parts,  as  the  palate, 
pharynx,  or  tonsil ;  erysipelas  of  the  neck 
and  face ;  stricture  of  the  oesophagus ; 
irritation  of  decayed  teeth;  after  the 
exanthems  as  measles,  scarlatina,  ty- 
phoid, and  small-pox.  Ti-aumatic  causes, 
as  fracture  of  the  spine  ;  impaction  of  a 
foreign  body,  as  pins,  needles,  pieces  of 
bone,  etc. ;  scalding  liquids ;  irritants. 
Retro-pharyngeal  abscess  may  arise  from 
cUsease  of  tlie  nose,  some  of  the  lympha- 
tics of  which  terminate  in  two  small 
lymphatic  glands  in  the  front  of  the 
spine. 

Symptoms. — Tlie  pus  forms  between 
the  spine  and  the  posterior  wall  of  the 
pharynx,  wliich  it  bulges  forwards. 
When  acute,  the  parts  are  red  and  much 
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inflamed,  the  pain  deep-seated  and 
throbbing,  great  difficulty  in  swallow- 
ing, and  dyspnoea,  reUeved  by  the  erect 
position.  In  children  there  are  often 
severe  convulsions.  When  the  abscess 
is  in  the  naso-pharynx  it  closes  the 
posterior  nares,  causing  the  voice  to  be 
of  a  nasal  character ;  if  lower  down,  it 
presses  on  the  larynx,  and  interferes 
with  respiration.  The  neck,  behind  the 
angle  of  the  jaw  on  the  corresponding 
side,  is  indurated  and  swollen.  Rigors 
and  fever  are  pi'esent.  In  sleep  the 
patient  makes  a  snoring  noise.  The 
head  is  thrown  backwards  as  the 
disease  progresses.  The  abscess  can 
be  detected  by  the  finger  passed  into 
the  pharynx  ;  it  forms  an  ovoidal  elastic 
swelling,  generally  unilateral.  In  some 
cases  the  mouth  is  with  difficulty  opened, 
and  there  is  profuse  secretion  of  mucus. 

The  chronic  form,  which  arises  from 
diseased  bone,  gives  rise  to  similar 
symptoms,  the  most  characteristic  being 
the  difficulty  in  swallowing  and  breath- 
ing. There  is  little  fever,  and  the  symp- 
toms of  inflammation  are  less  marked. 

Terminations. — ^The  abscess  may  re- 
solve, but  this  is  of  rare  occurrence.  It 
may  burst  into  the  mouth,  or  come 
forward,  under  the  sterno-mastoid,  to  the 
fore  part  of  the  neck,  or  produce  sufibca- 
tion  from  pressure  on  the  glottis  or 
escape  of  matter  into  the  air-passages. 
Now  and  then  it  follows  the  course  of 
the  brachial  plexus  to  the  axilla.  If 
post-oesophageal,  it  may  open  into  the 
gullet,  lung,  pleura,  or  a  bronchus. 
CEdema  of  the  glottis,  and  opening  of 
the  internal  carotid  artery,  may  occur. 

Treatment.  —  Evacuate   the   pus  by 
making  an  incision  into  the  posterior 
•  wall  of  the  pharynx  with  a  flat  trocar 
and  canula,  and  enlarge  the  opening 
with  an  abscess  knife,  a  sharp-pointed 
1  bistoury  properly  protected  with  plaster, 
I  or  a  pharyngotome.    In  many  cases  an 
I  aspirator   can  be  used,  and  is  to  be 
[preferred.    When,  on  account  of  laryn- 
Igeal   spasm  or  oedema  of  the  glottis, 
■suffocation   is   imminent,  laryngotomy 
imay  be  performed. 

Congenital  Fistulm  of  the  Neck,  or 
iBranchial  Fistuloe,  are  due  to  arrest  of 
idevelopment  of  the  pharyngeal  fissure 
'or  cleft.  The  branchial  arches  in  the 
foetus  should  close  about  the  end  of  the 
isecond  month  of  intra-uterine  life ;  if 
Ithis   union  be  incomplete  a  branchial 


fistula  results.  In  many  cases  this  con- 
dition is  hereditary,  and,  although 
present  at  birth,  may  be  overlooked. 

Situation. — It  is  usually  met  with  on 
the  right  side  of  the  neck,  behind  or  in 
front  of  the  sterno-mastoid  muscle,  be- 
tween the  thyroid  cartilage  and  the 
sterno-clavicular  articulation,  but  it  may 
occur  as  high  as  the  angle  of  the  Jaw  ; 
it  usually  opens  into  the  pharynx,  but 
occasionally  into  the  larynx  or  trachea. 
In  direction  it  may  be  straight  or  wind- 
ing, and  generally  runs  towards  the 
great  cornu  of  the  hyoid.  The  passage 
can  be  felt  as  a  hard  cord. 

Symptoms. — The  fistula  is  generally 
very  narrow,  only  admitting  a  small 
probe ;  the  external  aperture  may  be 
surrounded  with  granulations  or  hidden 
under  a  fold  of  skin.  The  narrow  pas- 
sage is  lined  with  mucous  membrane, 
and  discharges  a  thin  viscid  fluid,  which 
may  be  puriform.  The  exudation  is 
increased  during  swallowing,  or  from 
mental  excitement.  Food  does  not 
escape  through  the  fistula. 

Treatment. — As  a  rule  none  is  re- 
quired. 

Bronchocele,  or  Goitre,  is  an  enlarge- 
ment of  the  thyroid  gland,  which  more 
especially  affects  the  female  sex.  There 
are  four  varieties :  1 .  Simple  hyper- 
trophy ;  2.  Cystic ;  3.  Pulsating ;  4. 
Acute  or  inflammatory. 

1.  Simple  Hypertrophy  is  due  to  en- 
largement of  the  stroma  and  proper 
gland  tissue  of  the  thyroid  (fibro- 
adenoma). If  the  stroma  be  much 
increased  the  term  fibroid  bronchocele 
is  used.  The  swelling  varies  in  size  from 
slight  fulness  to  a  prominent  lobulated 
growth  extending  from  the  chin  to  the 
sternum.  Sometimes  the  whole  gland 
is  equally  affected,  but  generally  one 
side  is  larger  than  the  other,  and  the 
enlargement  may  be  entirely  confined 
to  one  lobe.  The  chief  symptoms  are 
due  to  the  effects  of  pressure  on  the 
adjacent  structures ;  the  veins  over  the 
surface  of  the  swelling,  together  with 
those  of  the  neck  and  face,  are  much 
distended;  dyspnoea,  due  to  pressure 
on  the  trachea,  which  is  more  or  less 
flattened  and  elliptical,  and  its  cartila- 
ginous rings  softened.  The  difficulty 
in  breathing  is  proportionate  to  the 
narrowing  of  the  lumen  of  the  trachea, 
and  may  lead  to  bronchial  catarrh, 
emphysema,  or  dilatation  of  the  heart. 
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Pressure  on  the  laryngeal  nerves  pro- 
duces paralysis  of  the  vocal  cords,  and 
the  voice  becomes  hoarse  and  croaking. 
The  return  of  blood  from  the  brain  may 
be  hindered,  giving  rise  to  headache, 
giddiness,  drowsiness,  etc. ;  in  other 
cases,  from  pressure  on  the  carotids, 
more  or  less  cerebral  ansemia  is  occa- 
sioned, with  convulsive  symptoms.  Diffi- 
culty in  swallowing  is  a  rare  event.  The 
skin  over  the  bronchocele  is  unaffected, 
and  little  or  no  pain  is  experienced. 
When  the  enlargement  is  chiefly  due  to 
hyperplasia  of  the  glandular  elements 
the  swelling  is  soft  and  elastic,  and  of 
uniform  texture  throughout;  if  formed 
by  increase  in  the  stroma,  a  number  of 
distinct,  movable,  hard  nodules  are  felt 
projecting  from  the  surface.  This  variety 
sometimes  disappears  spontaneously,  or 
may  undergo  colloid,  cystic,  fatty,  or 
amyloid  degeneration.  These  growths 
may  assume  also  a  malignant  change. 

2.  Cystic  consists  of  cysts  developed 
in  the  substance  of  the  gland,  which  is 
usually  hypertrophied.  The  cysts  are 
generally  multiple,  but  by  absorption  of 
their  walls  a  large  single  cyst  may  be 
produced.  The  cysts  may  contain  solid 
intra-cystic  growths  of  thyroid  glandular 
tissue.  The  walls  of  the  cysts  may  be 
thin  and  smooth,  thickened  from  fibroid 
deposit,  or  even  calcified.  In  most  cases 
the  cysts  are  due  to  enlargement  of  the 
normal  gland  vesicles,  but  in  some  cases 
are  occasioned  by  hsematomata ;  very 
rarely,  the  cause  is  hydatids.  The  con- 
tents are  a  watery,  yellowish,  or  oily 
looking  fluid  containing  albumen  ;  as  the 
result  of  haemorrhage  from  the  walls,  blood 
may  be  mixed  with  the  fluid.  Cystic 
bronchocele  is  usually  globular,  or  oval ; 
sharply  limited  ;  fluctuates ;  is  slow  and 
painless  in  its  growth,  and  does  not 
affect  the  skin. 

3.  Pulsating  occurs  from  the  vessels 
in  and  around  the  gland  being  much 
enlarged.  The  pulsation  is  heaving,  and 
simultaneous  with  the  heart's  beat.  In 
some  cases  this  condition  is  associated 
with  anaemia  and  protrusion  of  the  eye- 
balls (exophthalmic  goitre,  or  Graves' 
disease).  Other  symptoms  of  this  con- 
dition are ;  increased  frequency  of  the 
heart's  action  :  a  loud  murmur  heard  in 
the  veins,  with  a  thrill ;  and  in  severe 
cases  great  emaciation,  with  profuse 
sweating  and  diarrhoja.  The  ophtlial- 
mic  symptoms  in  addition  to  protrusion 


of  the  eyeball,  are  :  visible  pulsations  of 
the  central  artery  of  the  letina  (De 
Wecker) ;  visible  pulsations  of  the  veins ; 
retraction  of  the  upper  lid  (Stellwag), 
and  often  of  the  lowei-  lid ;  loss  of  con- 
sensual downward  movement  of  the 
upper  lid  (Von  Grajfe). 

Causes. — It  is  most  common  in 
mountainous  or  hilly  districts,  where  it  is 
generally  endemic.  In  England,  Derby- 
shire, Nottingham,  and  the  chalky 
districts  are  favourite  localities;  it  i.s 
met  with  in  the  valleys  of  the  Alps, 
Pyrenees,  and  Apennines ;  in  North 
America  it  is  usually  observed  in 
Vermont,  New  Hampshire,  Connecticut, 
New  York,  Virginia,  and  Pennsylvania. 
The  disease  is  very  prevalent  in  India, 
in  the  Himalayan  valleys.  In  Switzer- 
land it  is  often  associated  with  idiocy 
(cretinism).  A  damp,  humid  climate  ; 
the  use  of  snow  or  impure  water ; 
violent  exertion  in  climbing  steep  hills, 
etc.,  are  alleged  to  be  factors  in  the 
production  of  goitre.  The  sporadic 
variety  may  be  hereditary,  or  result 
from  changes  in  the  vascular  system 
accompanying  disorders  of  menstruation, 
anaemia,  pregnancy,  etc.  Sedentary  and 
indoor  Hves.  Occasionally  it  occurs  sub- 
sequent to  a  twist  or  strain  of  the  neck. 
Exophthalmic  goitre  is  due  to  affection 
of  the  cervical  sympathetic  nerve. 

Diagnosis  is  made  by  the  situation  of 
the  growth,  its  indolent  character,  slow 
progress,  and  by  the  fact  that  it  moves 
upwards  and  downwards  with  the  larynx 
in  deglutition.  It  is  well  to  remember 
that  occasionally  accessory  or  aberrant 
portions  of  the  thyroid  gland  at  a  dis- 
tance from  its  usual  situation  maybecomL' 
enlarged. 

Treatment. — When  small  andoccurring 
in  anaemic  individuals,  good  food,  open  air 
exercise,  removal  to  a  dry  healthy 
locality.  Internally,  iodide  of  iron,  or 
Lugoi's  solution : 

Be  lodinii  gr.  xx, 

Pot.  iod.  gr.  XXX, 

Aquffi  3j. 
M.  Sig.  in.  vj — XX.  t.d.s. 

Externally,  iodide  of  ammonium  or 
iodide  of  lead  ointments.  Blisters  are 
sometimes  useful.  Dr.  Moritz  Schmidt 
advises  the  application  of  cold  by  means 
of  Leiter's  coils,  used  daily  for  several 
hours,  or  in  severe  cases  continuously. 
Woakes  counsels  the  internal  use  of 
hydrofluoric  acid  ( »i  x  of  half  per  cent. 
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solution  in  an  ounce  of  water  twice 
daily).  The  air  of  the  room  should  be  kept 
iodised  by  means  of  solid  iodine  put  in 
a  wooden  box  with  a  perforated  lid,  and 
kept  in  the  room  where  the  patient  is 
by  night  and  day  (Bryant). 

Mouat's  plan  of  treatment  is  to  rub 
biniodide  of  mercury  ointment  (gr.  xvi  to 
3j)  into  the  skin  over  the  tumour  for 
several  days,  and  expose  the  patient's 
neck  to  the  heat  of  a  mid-day  sun  or 
bright  fire.   If  the  tumour  press  much 
on  the  larynx  the  sterno-mastoid  should 
be  divided,  or  tracheotomy  may  be  per- 
formed if  the  dyspnoea  be  urgent,  either 
from  direct  pressure  of  the  gland  or 
reflex   spasm   from   irritation   of  the 
recurrent     laryngeal    nerve.  When 
cystic,  tapping  followed  by  injection  of 
iodine,  or  better.  Sir  Morell  Mackenzie's 
plan  of  injection  of  a  watery  solution  of 
perchloride  of  iron  (25  per  cent.).  He 
uses  a  special  syringe,  and  first  punctures 
the  cyst  and  empties  it  with  a  trocar 
passed  through  its  most  dependent  part, 
and  plugs  the  canula ;  a  di-aehm  or  two 
of  the  solution  is  then  injected  into  the 
cyst   and  left   there   for  seventy-two 
hours,  when  it  is  withdrawn  through  the 
canula,  which  has   been  left   for  that 
purpose.    Take  care   not  to  wound  a 
vessel,  and  after  inserting  the  canula 
wait  a  short  time  to  see  if  blood  stream 
out,  showing  injury  to  a  vessel ;  if  not, 
the  injection  can  be  proceeded  with.  One 
injection  will  generally  excite  sufficient  in- 
flammation; if  not,  it  should  be  repeated 
in  a  few  days.   When  reaction  has  taken 
place  and  the  discharge  is  free  from 
blood,  the  canula,  with  its  plug,  must 
still  be  kept  in  the  cyst,  and  poultices  of 
linseed  meal  kept  constantly  applied  for 
three    or    four   weeks.  Suppuration 
having  occurred,  remove  the  plug,  but 
retain  the  canula  until  the  discharge 
abates.    The  duration  of  this  treatment 
is  from  three  weeks  to  four  months. 
Incision  of  the  cyst  under  aseptic  pre- 
cautions, and  stitching  its  edges  to  the 
skin,  has  been  successfully  employed.  In 
some  cases  the  cyst  can  be  shelled  out 
from  the  adjacent  parts.  Electrolysis 
has  been  used  with  satisfactory  results. 
When  the  goitre  is  large,  chronic,  and 
resists  medicinal  treatment,  inject  every 
third   day   into  the   gland  substance 
from  twenty   to  thirty   drops   of  an 
alcoholic  iodine  solution  (one  part  iodine 
in  twelve  parts  of  absoluto  alcohol).  The 


place  of  injection  should  be  varied, 
avoiding  any  veins,  the  trachea,  and 
large  vessels.  Semon  writes  :  "  Neither 
insert  the  point  of  the  needle  too 
timidly,  when  the  injection  will  veiy 
likely  pass  into  the  cellular  tissue, 
suppuration  resulting ;  nor  too  violently, 
when  it  may  completely  perforate  the 
gland,  and  the  injected  fluid  may  be 
thrown  into  other  important  tissues. 
It  is  a  good  plan  to  let  the  patient 
swallow  when  the  needle  has  been  in- 
serted, before  the  injection  is  proceeded 
with,  the  body  of  the  syringe  being  held 
quite  loosely  in  the  operator's  hand ;  if 
the  point  of  the  needle  be  in  the  gland 
substance  the  foremost  part  of  the 
syringe  will  rise  with  the  rising  gland  ; 
if  it  be  in  front  of  the  gland,  no  move- 
ment will  ensue;  if  it  have  perforated 
the  gland,  the  hindermost  part  of  the 
syringe  will  chiefly  rise."  Other  means 
which  have  been  adopted  are  :  excision 
of  the  isthmus  of  the  thyroid,  which  is 
followed  by  atrophy  of  the  lobes ;  liga- 
ture of  the  thyreoid  arteries,  in  the  hope 
of  starving  the  bronchocele;  and  excision 
of  the  gland.  This  latter  is  very 
dangerous  from  the  vascularity  of  the 
growth  ;  if  thought  advisable  the 
tumour  must  be  separated  by  the 
handle  of  the  scalpel  without  opening 
the  capsule,  all  vessels,  both  arteries 
and  veins,  ligatur-ed  with  two  ligatures 
and  then  divided  between  the  ligatures 
until  the  whole  vascular  circle  is  secured 
and  the  mass  removed.  Complete  re- 
moval of  both  lobes,  as  Kocher  has 
shown,  is  liable  to  be  followed  by 
myxoedema,  from  loss  of  function  of  the 
gland ;  thus  it  is  not  advisable  to  remove 
more  than  one  lobe,  when  the  other  will 
subsequently  atrophy.  In  exophthalmic 
goitre,  iron,  digitalis,  aconite,  strychnia, 
quinine,  and  belladonna  are  the  most 
reliable  drugs  ;  for  the  eye  symptoms, 
ice  to  the  forehead,  eyes,  and  temples. 

4.  Acute  Bronchocele  or  Acute  Thy- 
roiditis may  be  idiopathic,  traumatic, 
or  metastatic.  It  consists  in  a  rapid 
enlargemeirt  of  the  thyroid,  due  to 
inflammation,  the  size  reaching  that  of 
the  fist  in  a  week.  There  is  pain,  which 
may  be  intermittent,  the  part  is  tender, 
and  the  veins  enlarged.  Pressure 
symptoms  occur  similar  to  those  in  the 
other  forms  of  bronchocele.  Death  may 
occur  from  asphyxia.  It  may  terminate 
in  resolution  or  suppuration  with  the 
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formation  of  abscesses,  wliich  may  open 
into  the  trachea  or  mediastinum,  and 
produce  a  fatal  result. 

Treatment. — The  application  of  ice, 
leeches,  local  or  general  venesection.  If 
suppuration  occur,  medicated  poultices : 
all  abscesses  should  be  opened  with  a 
trocar  and  canula,  or  incision  under 
aseptic  precautions.  The  abscess  cavity 
should  be  washed  out  with  carbolic  acid 
solution  and  tincture  of  iodine  injected. 
If  dyspnoea  be  very  urgent,  excision  of 
the  isthmus  may  be  perfoi'med.  The 
usual  antiphlogistic  remedies  are  em- 
ployed. 

Stricture  of  the  (Esophagus.  —  The 
chief  symptom  is  difficulty  in  swallow- 
ing, or  dysphagia.  Erichsen  gives 
the  following  eight  conditions  which 
may  produce  dysphagia  independently 
of  any  stricture  of  the  canal  :  1. 
Tumours  connected  with  the  pharynx, 
viz.,  pharyngeal  polypus,  post-pharyngeal 
abscess,  or  tumour ;  2.  Morbid  con- 
ditions of  the  larynx :  oedema,  ulcera- 
tion, thickening  of  the  mucous  mem- 
brane (whenever  dysphagia  is  accom- 
panied by  cough  or  difficulty  in  breath- 
ing examine  the  larynx) ;  3.  Tumours 
in  the  neck  outside  the  oesophagus, 
enlarged  lymphatic  glands,  various 
tumours  in  the  neighbourhood,  an 
enlarged  thyroid,  aneurism  of  the  in- 
ternal carotid,  etc.  ;  4.  Aneurism  of  the 
innominate ;  5.  Aneurism  of  the  aorta ; 
6.  Intrathoracic  tumours;  7.  Disloca- 
tion of  the  sternal  end  of  the  clavicle; 
8.  Impaction  of  a  foreign  body  in  the 
gullet.  To  these  may  be  added :  9. 
Paralysis  of  the  pharynx,  either  central, 
from  injury  cr  disease  of  the  nerve 
inside  or  outside  the  skull,  or  reflex, 
from  thoracic  or  abdominal  disease; 
10.  Paralysis  of  the  larynx. 

The  oesophagus  is  subject  to  three 
different  kinds  of  stricture  :  1 .  Spas- 
modic or  hysterical;  2.  Simple  fibrous; 
3.  Malignant. 

1.  Spasmodic  Stricture,  or  Nervous 
Dysphagia,  occurs  in  young  persons  about 
the  age  of  pubei-ty,  especially  females, 
also  in  middle-aged  persons,  aboi;t  the 
change  of  life.  It  is  often  associated 
with  slight  ulceration  or  follicular  in- 
flammation of  the  pharynx.  It  is  com- 
bined with  other  symptoms  of  hysteria. 

Symptoms. — There  is  a  feeling  of  ob- 
struction at  some  point  which  may  be 
constant,  but  pain  is  absent.    On  at- 


tempting to  swallow  great  difficulty 
supervenes,  and  the  stoppage  is  either 
complete  or  yields  after  some  effort. 
There  is  often  a  6en.se  of  constriction 
round  the  chest,  as  if  a  cord  were  tied 
round  it.  The  dysphagia  often  appears 
suddenly,  and  vanishes  equally  quickly. 
In  many  cases  the  dysphagia  is  intermit- 
tent, and  should  the  patient  forget  her 
ailment,  or  nobody  be  looking  at  her, 
swallowing  may  be  effected  comfoi-tably. 
A  most  common  symptom  is  the  forcible 
expulsion  from  the  mouth  of  a  morsel  of 
food  after  it  has  passed  a  certain  distance 
along  the  oesophagus ;  in  some  cases  the 
patient  can  swallow  liquids  but  not  sohds. 
There  are  usually  no  signs  of  wasting, 
and  the  patient  is  otherwise  in  good 
health.  If  a  bougie  be  passed  its  progress 
is  stopped,  but  on  continuing  the  pres- 
sure the  spasm  gives  way.  The  upper 
part  of  the  canal,  particularly  the 
pharynx,  is  the  usual  situation  affected. 

2.  Fibrous  Stricture  usually  occurs 
from  the  action  of  some  corrosive  fluid 
destroying  the  mucous  membrane ;  it 
may  be  met  with  as  the  result  of  .simple, 
sj^hilitic,  or  tubercular  ulceration,  or 
from  ulceration  as  a  consequence  of  the 
impaction  of  a  foreign  body ;  as  a  rare 
event  it  may  be  congenital.  It  manifests 
itself  at  all  ages  and  in  both  sexes,  but 
is  most  common  under  thirty.  The 
most  usual  site  of  the  stricture  is  opposite 
the  cricoid  cartilage.  The  part  of  the 
gullet  affected  is  the  mucous  membrane 
and  the  submucous  connective  tissue, 
which  are  preternaturally  hard  and  resis- 
tant, and  of  a  greyish  or  gi-eyish-blue 
colour ;  in  severe  cases  all  the  coats  may 
be  implicated.  The  stricture  maj^  be 
unilateral,  or  involve  the  whole  circum- 
ference, and  occlude  the  tube  over  a  space 
of  a  few  lines  to  several  inches.  Above 
the  stricture  a  pouch  is  formed,  which 
is  capable  of  containing  a  considerable 
amount  of  food  ;  the  mucous  membrane 
of  this  part  may  be  thinned,  thickened, 
or  ulcerated. 

Symptoms. — The  swallowing  of  large 
morsels  becomes  increasingly  difficult, 
and  at  last  only  soft  pulpy  food  or  liquids 
will  pass  into  the  stomach.  The  food  is 
either  at  once  vomited,  or  Is  retained  in 
the  pouch  above  the  stricture,  and  then 
discharged  in  lai-ge  quantities.  Not  un- 
frequently  swallowing  is  entii-ely  stopped 
by  a  spasm,  or  by  a  portion  of  food  be- 
coming fixed  in  the  tube.    A  good  deal 
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of  glairy  mucus  mixed  with  saliva  is  re- 
gurgitated and  expectorated,  but  no 
blood  unless  there  be  ulceration.  The 
patient  is  at  first  tormented  with  hunger, 
in  the  later  stages  the  appetite  is  lost ; 
emaciation  rapidly  occurs.  If  ulceration 
take  place,  a  bad  smelling,  semi-purulent 
fluid  is  expectorated,  and  the  breath  is 
very  oflensive.  On  passing  a  bougie  it 
rides  smoothly  over  the  stricture,  and  no 
blood  follows  its  withdrawal.  Pain  when 
present  is  often  referred  to  the  sternal 
notch.  It  must  be  noted  that  this 
stricture  frequently  passes  into  the  car- 
cinomatous variety. 

3.  Malignant  Stricture  is  equally  com- 
mon in  males  and  females  of  advanced 
years.  The  usual  seat  is  the  upper  end 
of  the  oesophagus,  opposite  the  cricoid 
cartilage,  next  the  lower  end  near 
the  cardiac  orifice,  and  very  rarely  the 
middle  part  at  the  bifurcation  of  the 
trachea.  Epithelioma  is  the  usual  form, 
but  scirrhus  occurs  at  the  cardiac  orifice. 

Symptoms. — In  addition  to  symptoms 
of  obstruction  similar  to  those  which  are 
present  in  fibrous  stricture,  there  is 
severe  lancinating  pain  shooting  upwards 
and  backwards  between  the  shoulder 
blades.  An  ovoid  or  elongated  tumour 
can  often  be  perceived  by  external  ex- 
amination of  the  throat.  The  glands  of 
the  neck,  larynx,  and  neighbouring 
organs  are  liable  to  be  secondarily  impli- 
cated. The  bougie  is  perceived  to  pass 
over  a  rough  and  lacerated  surface,  and 
its  withdrawal  is  followed  by  blood ;  the 
patient  covighs  up  blood  and  pus,  in 
which  cancer  cells  can  be  detected.  Great 
wasting  and  debility  are  present,  with 
cedema  of  the  feet  and  legs ;  the  cancerous 
cachexia  is  well  mai  ked,  the  countenance 
being  sallow  and  cadaverous.  Ulceration 
and  perforation  of  the  oesophagus  above 
or  below  the  stricture  may  ensue,  com- 
municating with  cavities  in  the  cellular 
tissue.  Ulceration  may  occur  through 
the  skin,  forming  fistidous  openings  into 
the  trachea,  or  suppuration  burrowing 
between  the  muscles.  Pood  may  pass 
into  the  air  passages  through  the  ulcer, 
causing  inflammation  of  the  lungs,  or 
one  of  the  great  vessels  may  be  opened, 
producing  sudden  death.  The  average 
duration  is  thirteen  months. 

Treatment. — In  the  spasmodic  form, 
the  introduction  of  a  full-sized  (Esopha- 
geal bougie.  Faradisation  or  galvanisa- 
tion (v  to  XXX  cells),  applied  with 


an  oesophageal  electrode.  Bromide  of 
potassium  and  chloral  combined  with 
liq.  ferr.  perchlor.  are  useful  internally. 
Antihysterical  remedies,  as  assafoetida, 
aloes,  ether,  and  valerianate  of  zinc. 
Proper  attention  to  diet,  exercise,  etc. 
In  obstinate  cases  the  seat  of  obstruction 
should  be  mopped  with  a  weak  solution 
of  nitrate  of  silver. 

In  Organic  Strictures. — Feed  the 
patient  upon  a  nourishing  diet,  as  milk, 
raw  eggs,  beef  tea  with  Hassall's  flour  of 
meat,  or  Brand's  liquid  extract,  and  when 
he  is  unable  to  swallow  even  liquids,  he 
must  be  fed  through  a  gum  elastic 
catheter  passed  through  the  stricture, 
and  nutrient  enemata  of  beef  tea,  milk, 
egg,  or  minced  beef  with  pancreas,  as  a 
suppository.  An  attempt  to  dilate  the 
stricture  by  bougies,  or  the  continu- 
ous presence  of  a  tube  or  catheter,  is  the 
best  palliative  measure  at  our  disposal, 
but  of  course  bougies  should  not  be  tried 
in  mahgnant  strictures.  An  anaesthetic 
should  be  used  if  necessary.  Anodynes 
may  be  given  by  hypodermic  injection  ; 
if  the  stricture  be  very  irritable,  bella- 
donna in  full  doses  is  very  serviceable. 
In  syphilitic  cases  large  doses  of  iodide 
of  potassium  freely  diluted  with  water. 
In  fibrous  strictvu-es  of  traumatic  origin, 
perchloride  of  mercury  in  small  doses  is 
useful  if  the  case  be  caught  early.  Dur- 
ham writes:  "In  all  or  almost  all  cases  of 
stricture  or  obstruction  of  the  oesophagus, 
there  is  a  period,  before  gastrostomy 
could  be  deemed  advisable,  during  which 
a  flexible  tube  can  be  passed  through  the 
mouth  with  more  or  less  ease  into  the 
stomach,  or  beyond  the  seat  of  obstruc- 
tion. The  passage  of  a  tube  (it  need  be 
no  largei'  in  calibre,  though  it  may  be 
larger,  than  a  No.  8  or  10  catheter),  and 
the  retention  of  it  in  the  asophagus,  not 
only  enables  the  patient  to  feed  himself 
satisfactorily,  but  does  good  rather  than 
harm,  as  far  as  the  disease  is  concerned. 
The  same  tube  may  be  worn  for  a  week 
or  moi'e  and  then  changed."  Charters 
Symonds  recommends  that  a  gum  elastic 
tube,  with  at  the  upper  end  a  funnel  ex- 
pansion, should  be  inserted  by  means  of 
a  conical  bougie ;  the  thin  part  of  the 
tube  is  passed  through  the  stricture,  and 
the  funnel  rests  on  the  top  of  it.  The 
apparatus  is  maintained  in  situ,  and 
allows  of  the  passage  of  properly  pre- 
pai'ed  food.  A  piece  of  silk  fastened  to 
the  upper  edge  of  the  tube  is  brought 


238       INJURIES  AND  DISEASES  OF  THE  THROAT,  ETC. 


out  of  the  mouth  and  fixed  by  a  loop  to 
the  ear ;  by  this  means  the  tube  is  re- 
moved when  necessary  for  examination 
or  the  introduction  of  a  larger  one.  In 
fibrous  sti'ictures  electrolysis  has  not  yet 
received  all  the  attention  it  deserves.  In 
some  instances  oesophagotomy  or  gastro- 
stomy must  be  performed  or  the  patient 
Avill  succumb  to  starvation. 

Gastrotomy  consists  in  making  an 
opening  into  the  cavity  of  the  stomach 
through  the  abdominal  wall.  When  the 
opening  is  permanent,  as  for  oesophageal 
stricture,  the  term  gastrostomy  is  ap- 
plied (yatrrr^p,  the  stomach ;  oTo/xa,  mouth). 
Gastrotomy  is  used  for  the  removal  of 
foreign  bodies  lodged  in  the  stomach. 

Operation. — The  patient  is  placed  in 
the  recumbent  position,  with  the  head 
and  shoulders  thrown  forwards,  and 
anfesthetised. — (1st  Step :  Incision  of 
the  abdominal  walls.)  A  linear  incision 
is  made,  from  three  to  four  inches  in 
length,  parallel  to,  but  half  an  inch  to 
an  inch  below,  the  inner  side  of  the 
cartilages  of  the  left  false  ribs,  ending 
at  the  level  of  the  base  of  the  cartilage 
of  the  ninth  rib.  The  incision  should 
extend  about  1^  inches  on  each 
side  of  the  linea  semilunaris. — (2nd 
Step  :  Reach  and  open  the  peritoneum.) 
The  dissection  is  carried  through  the 
abdominal  wall  layer  by  layer,  all  bleed- 
ing vessels  being  secured,  and  capillary 
haemorrhage  controlled  by  the  pressure 
of  a  large  sponge.  The  peritoneum  is 
divided  upon  a  director,  a  little  to  the 
left  of  the  linea  semikmaris,  for  \\ 
inches  in  extent.  Instead  of  this, 
Howse  recommends  that  the  lips  of  the 
wound  should  be  separated  towards  the 
inner  part,  as  widely  as  possible,  by 
retractors;  a  vertical  incision  is  to  be 
made  in  the  sheath  of  the  rectus,  a  little 
way  from  its  outer  margin.  The  ver- 
tical fibres  of  the  rectus  ai'e  then  seen 
and  separated  with  the  handle  of  the 
scalpel,  and  the  posterior  part  of  the 
sheath  exposed.  This  should  then  be 
incised  vertically,  together  with  the  sub- 
peritoneal fat  and  peritoneum.  The 
object  of  this  is  to  form  an  artificial 
sphincter,  and  thus  prevent  the  escape 
of  gastric  fluid. — (3rd  Step  :  Recognise 
the  stomach.)  The  stomach  is  recog- 
nised just  below  the  left  lobe  of  the 
liver  by  its  pink  red  colour,  tliick  coat, 
smooth  surface,  and  the  arrnngoment  of 
its  arteries.    If  it  cannot  be  seen,  the 


forefinger   of  the  left   hand  must  be 
introduced,  and  the  stomach  sought  for 
by  passing  the  finger  along  the  border 
of  the  liver,  and  pressing  the  transverse 
colon   downwards.      Tlie   organ  being 
detected,  it  is  seized  with  ring  forceps, 
and  di-awn  up  into  the  abdominal  wound. 
— (4th  Step :  Suture  the  stomach.)  Thei-e 
are  two  methods  used  in  sutuiing  the 
stomach  to  the  external  wound,    (a)  A 
single  row  of  sutui-es  of  carbolLsed  silk 
radiating  from  a  ciicle  of  about  one  inch 
in  diameter.    From  five  to  eight  sutures 
are  required,  passed  first  through  the 
peritoneal  and  muscular  coats  of  the 
stomach  for  half  an  inch,  then  through 
the  parietal  peritoneum,  muscular  wall, 
and  skin,  for  half   an  inch  also,  but 
involving  a  less  extent  of  muscle,  (i) 
This  is  the  better  mode :  two  rows  of 
stitches   are  used — an   outer  and  an 
inner.    The  outer  row  is  insei-ted  first, 
at    1^    inches    from    the    point  at 
which  the  stomach  is  to  be  opened,  and 
arranged  circularly.     Each  sutiire  tra- 
verses the  stomach  wall  for  five-eighths 
of  an  inch,  avoiding  the  mucous  lining, 
and  passes  through  the  whole  thickness 
of  the  abdominal  wall  three-quarters  of 
an  inch  from  the  margin  of  the  wound. 
The  stitches  should  be  half  an  inch  apart 
in  the  stomach  wall,  and  not  tied  until 
all   are  passed.      Leaden  buttons  or 
bougies  are  placed  under  the  sutures 
before  they  are  secured.     The  part  of 
the  stomach  exposed  in  the  wound  is 
fixed  to  the  lips  of  the  incision  by  small 
wire  sutures,  introduced  with  the  aid  of 
a  small  curved  needle  held  in  a  needle- 
holder,  and  only  penetrating  the  serous 
and  muscular  coats.    The  spot  for  punc- 
turing the  stomach  is  marked  by  a  loiiir 
suture. — (5th  Step  :  Open  the  stomach 
In  five  or  six  days,  as  advised  by  Howsi , 
the  stomach  is  ojoened  by  drawing  the 
ligature  marking  the  spot  slightly  for- 
wards,  and   pushing   a  long,  narrow, 
sharp-pointed    knife   straight  into  the 
stomach.      Tlie   opening   need  not  b<' 
larger  than  one-eighth  of  an  inch  ;  a 
catheter  is  then  passed  into  the  stomach, 
and  the  ligature  removed.    The  patient 
can  be  fed  by  a  Higginson's  syringe, 
with   a  small   tube  to  pass  into  the 
stomach,  and  a  funnel  tube  for  food, 
consisting  of  mik,  eggs,  peptonised  meat, 
etc.    If  performed  for  the  removal  of  .i 
foreign  Ixidy,  an  opening  should  be  at 
once  made  into  the  stomach  sufiicientl) 
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to  allow  of  extraction  without  the 
injury  to  the  stomach.  A  blunt  hook  or 
polypus  forceps  can  be  used  to  seize  the 
foreign  substance,  and  the  stomach 
wound  closed  by  the  continuous,  Lem- 
bert's,  or  Jobert's  sutures.  After  the 
abdominal  wound  is  sutured,  absorbent 
cotton  wool  and  a  flannel  binder  are 
applied.  The  patient  should  be  fed  by 
enemata  or  suppositories  for  a  week. 

Professor  Loreta  counsels,  in  cases  of 
oesophageal  stricture,  instrumental  dila- 
tation of  the  oesophagus  through  a 
wound  in  the  stomach  as  preferable  to 
gastrostomy,  since  the  former  effects  a 
radical  cure.  He  cuts  down  on  the 
stomach,  draws  the  greater  part  out  of 
the  wound,  and  makes  a  longitudinal 
incision  through  its  walls  between  the 
two  curvatures,  and  having  the  upper 
end  as  near  the  cardiac  orifice  as  possible. 
The  orifice  of  the  oesophagus  is  found, 
a  dilator  introduced,  guided  by  the 
finger,  and  passed  through  the  stricture ; 
the  blades  are  separated  (five  centi- 
metres), and  the  instrument  run  up  and 
down  the  oesophagus  four  times.  The 
wound  is  sewn  up,  and  the  stomach 
returned  into  the  abdomen. 

Bronchotomy,  or  opening  the  wind- 
pipe, includes  the  operations  of  laryn- 
gotomy  and  tracheotomy. 

Conditions  requiring  the  operation. — 
A  temporary  opening  is  requisite  in 
acute  inflammation  of  the  larynx  pro- 
ducing oedema  of  the  glottis  or  oedema 
of  the  larynx;  impaction  of  a  foreign 
body  in  the  gullet  pressing  on  the 
trachea ;  scalds  of  the  glottis ;  foreign 
bodies  in  the  air-passages ;  wounds  of 
the  thyro-hyoid  membrane  causing  oedema 
glottidis ;  diphtheria  ;  morbid  growths ; 
laceration  of  the  windpipe.  A  per- 
manent aperture  is  needed  in  chronic 
diseases  of  the  larynx  followed  by 
thickening  of  the  lining  membrane, 
necrosis,  etc. ;  in  certain  diseases  causing 
pressure  on,  or  displacement  of,  the 
trachea,  as  aneurism,  goitre,  disease  of 
the  spine,  etc. ;  in  malignant  disease  of 
the  larynx  ;  polypus  of  the  larynx. 

Laryngotomy  is  only  performed  on 
adults  when  asphyxia  is  supervening  in 
cases  of:  1.  Acute  laryngitis  ;  2.  Erysipe- 
latous afiections  of  the  throat ;  3.  Scald 
of  the  glottis  ;  4.  Laryngeal  spasm 
from  pressure  on  the  I'ecurrent  nerve,  or 
in  tetanus  ;  5.  Foreign  body  lodged  in  or 
above  the  glottis  ;  6.  Foreign  body  in 


gullet 


growths. 


7.    Polypoid   or  warty 


Operation. — The  patient  resting  on 
his  back  with  the  shoulders  raised,  a 
cutaneous  incision  is  made  in  the 
median  line  corresponding  to  the  crico- 
thyroid membrane,  one  inch  in  length. 
This  divides  the  skin  and  cervical  fascia, 
exposing  the  crico-thyroid  membrane. 
The  crico-thyroid  artery,  if  it  bleed,  is 
twisted,  and  the  membrane  then  opened 
transversely.  A  tube  is  inserted  curved 
on  the  flat. 

Tracheotomy  is  performed  in  children 
for:  1.  Scalds;  2.  Foreign  bodies  in  the 
air-passages  ;  3.  Foreign  bodies  fixed  in 
the  gullet  j  4.  Diphtheria.  In  adults, 
whenever  a  permanent  opening  is  re- 
quired :  for  foreign  bodies,  in  the  air- 
passages  below  the  glottis  ;  in  operations 
on  the  palate,  pharynx,  or  removal  of 
the  tongue;  in  certain  cases  of  cut 
throat ;  in  some  cases  of  suspended 
animation. 

Operation. — Chloroform     being  ad- 
ministered and  the  patient  recumbent 
with  his  shoulders  raised,  and  the  neck 
made  as  prominent  as   possible. — (1st 
Step.)  An  incision  is  made  exactly  in 
the  middle  line,  from  a  little  above  the 
cricoid  cartilage  downwards  to  within 
half  an  inch  of  the  top  of  the  sternum. 
This  incision  should  only  involve  the 
[uments. — (2nd  Step.)   The  super- 
ficial  layer   of   the   cervical  fascia  is 
raised,  the  surgeon  seizing  each  layer 
with  sharp-toothed  forceps  on  either  side 
of  the  middle  line,  elevating  the  fold 
and  dividing  it  in  the  middle  line  with 
the  knife  or  scissors.    A  grooved  director 
may  be  used.    The  sterno-hyoids  and 
thyroids  are  separated  with  the  handle 
of  the  scalpel,  and  the  isthmus  of  the 
thyroid   gland   laid   bare.    Any  large 
veins   which  may  present  themselves 
must  be  carefully  drawn  aside  or  divided 
between   two    catgut    hgatures. — (3rd 
Step.)  The  muscles,  etc.,  being  drawn 
aside  with  retractors,  the  isthmus  of  the 
thyroid  is  drawn  upwards  or  downwards 
with  a  blunt  hook,  and  three  or  four 
rings  of  the  trachea  exposed  below  or 
above  it ;  in  children  it  is  always  best 
to  draw  the  isthmus  downwards,  and 
expose  the  trachea  above  it. — (4th  Step.) 
The  trachea  is  then  transfixed  with  a 
sharp  hook,  drawn  forward,  and  opened 
from   below  upwards  by  pushing  the 
kiiife,  guided  by  the  left  forefinger,  with 
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its  back  towaids  the  sternum,  through 
the  rings  with  a  quick  thrust. — (5th 
Step.)  Each  side  of  the  opening  is  seized 
Avith  toothed  forceps,  and  the  tube, 
warmed  and  oiled,  must  be  then  inserted 
and  retained  by  tapes.  Pirrie  advises 
that  two  aneurism  needles  should  be 
introduced  into  the  wound  and  be  drawn 
transversely  apart  by  the  hands  of  an 
assistant ;  other  surgeons  use  dilators  to 
facilitate  the  entrance  of  the  tube. 
Although  the  veins  may  bleed  freely,  on 
opening  the  trachea  the  haemorrhage 
will  cease  spontaneously.  If  the  isth- 
mus of  the  thyroid  be  in  the  way  it  may 
be  divided  between  two  ligatures.  The 
tube  is  best  made  of  aluminium,  but 
vulcanised  rubber  is  also  useful.  Bryant 
counsels  that  in  children  and  infants  the 
opening  in  the  trachea  should  be  made 
as  near  the  cricoid  as  possible,  the  latter 
being  divided  if  more  room  be  required. 
Hulke  gives  a  practical  hint  worthy  of 
attention,  namely  that  the  veins  in  front 
of  the  trachea  are  enclosed  between  two 
layers  of  deep  fascia  attached  to  the 
glottis.  If  this  fascia  be  fixed  by  the 
finger-nail  on  the  cricoid,  and  both 
layers  divided  parallel  to  this  cartilage, 
by  seizing  the  lower  lip  of  fascia 
with  the  forceps  it  can  readily  be  peeled 
off  the  front  of  the  trachea  with  the 
handle  of  the  scalpel,  as  low  down  as 
necessary,  and  thus  the  operation  be 
rendered  nearly  bloodless. 

Instruments  required  for  Tracheotomy. 
— 1.  Scalpel.  2.  Dissecting  forceps.  3. 
Blunt  hooks.  4.  Sharp  hook  to  draw 
the  trachea  forwards.  5.  Tracheotomy 
tube  and  tapes.  6.  Two  pairs  of 
toothed  forceps.  7.  Trachea  dilator.  8. 
Two  aneurism  needles.  9.  Torsion  and 
artery  forceps.  10.  Sponges.  11. 
Brandy,  ether,  and  ammonia.  12.  For- 
ceps to  extract  a  foreign  body.  13. 
Strapping.  14.  Ligatures.  15.  Silver 
sutures.  16.  Chloroform  and  inhaler. 
17.  Syringe  to  remove  mucus,  etc. 

Durhum's  Method  is  useful  where 
great  rapidity  is  required.  He  advises 
that  the  surgeon  standing  on  the  right 
hand  of  the  patient  should  make  a  rapid 
but  careful  preliminary  examination  of 
the  parts.  He  is  then  to  place  the  fore- 
finger of  his  left  hand  on  the  left  side  of 
the  trachea,  and  the  thumb  on  the  right, 
and  make  uniform  steady  pressure  until 
he  feels  the  pulsations  of  both  carotid 
arteries.    By  now  slightly  approximat- 


ing the  finger  and  thumb  the  surgeon 
feels  that  the  trachea  is  firmly  and 
securely  fixed  between  them,  and  the 
finger  and  thumb  must  not  be  moved 
until  the  trachea  be  opened.  In  tlie 
next  place,  by  a  succession  of  careful 
incisions  the  surgeon  cuts  confidently 
down  on  the  trachea.  The  finger  and 
thumb  placed  on  either  side  help  him  to 
judge  the  exact  position  of  the  median 
line  from  which  the  knife  must  never 
deviate;  and  their  pressure  causes  the 
wound  to  gape,  and  the  trachea  to 
advance.  The  forefinger  of  the  right 
hand  is  passed  from  time  to  time  into 
the  wound  to  make  sure  there  is  no 
important  vessel  in  the  way.  .When  the 
trachea  is  reached  it  may  be  either 
opened  at  once  or  seized  with  a  sharp 
hook  and  opened  as  in  the  previous 
method.  Durham  uses  a  lobster-tailed 
canula  and  a  pilot  trocar. 

After-treatment. — The  air  of  the  room 
must  be  kept  warm,  and  it  is  advisable 
to  have  curtains  round  the  bed,  into 
which  steam  is  conveyed  by  means 
of  a  tube  from  a  bronchitis  kettle.  The 
constant  attendance  of  a  trained  and 
watchful  nurse  is  necessary  to  secure  the 
tube  being  kept  pervious  and  clean.  A 
piece  of  muslin  or  a  thin  section  of  a 
sponge  moistened  with  warm  water  may 
be  placed  over  the  tube.  The  canula 
should  be  removed  when  natural  respira- 
tion is  restored,  which  is  ascertained  by 
temporarily  plugging  the  orifice  of  the 
tube.  It  should  never  be  left  in  for 
more  than  three  months  without  being 
replaced  by  a  new  one.  As  antiseptics, 
glycerine  and  boi'acic  acid,  or  iodoform, 
are  useful.  Cocaine  will  lessen  any 
laryngeal  irritation. 

Morbid  Growtlis  of  the  Larynx. — 
Benign  growths  are  papilloma,  fibroma, 
myxoma,  adenoma,  lymphoma,  angeioma, 
cystoma,  lipoma,  and  enchondroma. 

Symptoms. — Impairment  of  voice,  im- 
pediment to  respiration,  difliculty  in 
swallowing,  cough,  and  pain. 

Diagnosis  is  made  out  with  the  laryn- 
goscope. 

Treatment. — Removal  either  through 
the  mouth  under  laryngoscopic  guidance, 
or  by  external  incision  through  the 
larynx. 

Inlra-laryngeal. — 1.  Caustics  for  small 
soft  papillomata  :  zinc  chloride,  silver 
nitrate,  chi-omic  acid,  nitric  acid,  Vienna 
paste,  galvanic  cautery.  Chromic  acid  and 
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nitrate  of  silver  are  applied  with  a 
sponge,  porte-caustique,  or  by  an  alu- 
minium probe.  2.  Abscission  by  the 
laryngeal  guillotine.  3.  Crushing  with 
strong  forceps.  4.  Evulsion  with  Mac- 
kenzie's laryngeal  forceps. 

Extra-laryngenl. — 1.  Section  of  the 
thyro-hyoid  membrane.  2.  Division  of 
the  thyroid  cartilage  (thyrotomy).  3. 
Section  of  the  crico-thyroid  membrane. 
The  latter  is  sufficient  for  small  growths 
beneath  the  vocal  cords,  or  on  their 
edges.  Thyrotomy  is  used  for  extensive 
laryngeal  growths,  a  preliminary  trache- 
otomy being  generally  performed. 

Malignant  Growths  are  sarcoma  and 
carcinoma.  Sarcoma  is  treated  by 
removal.  If  situated  on  the  posterior 
part  of  the  larynx  it  may  be  I'emoved 
by  the  mouth  ;  if  on  the  epiglottis, 
through  the  thyro-hyoid  membrane;  if 
in  the  larynx,  thyrotomy  is  required. 
When  the  growth  cannot  be  removed, 
laryngectomj'  is  necessary.  Carcinoma 
is  much  more  frequent  than  sarcoma, 
epithelioma  being  most  often  met  with. 
If  confined  to  the  larynx,  laryngectomy  ; 
Avhen  apncea  is  threatening,  tracheotomy. 

Laryngoscopy. — To  examine  the  larynx 
an  instrument  called  the  laryngoscope 
is  used.  It  consists  of  a  round,  slightly 
concave  mirror,  termed  the  "  reflector," 
and  a  small  mirror,  fixed  at  the  end  of 
a  handle,  which  is  passed  into  the  mouth, 
and  is  called  the  laryngeal  mirror.  The 
hghtused  may  be  sunlight,  or  artificial 
light,  as  electric,  lime,  gas,  candle,  etc. 
The  reflector  should  be  3|  inches  in 
diameter,  with  a  focal  light  of  14 
inches  ;  it  works  in  a  ball-and-socket 
joint,  and  may  be  attached  to  an 
elastic  band  passing  roimd  the  head,  or 
to  a  spectacle  frame.  The  reflector  is 
perforated  in  the  centre  with  a  small 
hole  for  the  spectator's  eye.  The 
laryngeal  mirror  is  attached  at  an  angle 
of  120°  to  a  long  stem,  which  fits  into  a 
handle ;  three  sizes  are  generally  used, 
|,  1,  and  1|  inches  in  diameter. 
.  Mode  of  Application. — The  patient  is 
placed  in  a  chair  opposite  the  observei-, 
■with  the  lamp  on  one  side  of,  and  suffi- 
ciently behind,  the  person  under  examina- 
tion to  throw  his  face  in  the  shade.  It  is 
important  that  the  lamp,  the  patient's 
mouth,  and  the  reflector  should  be  at 
the  same  level.  Direct  the  patient  to 
open  his  mouth,  and  throw  the  light 
from  the  reflector  into  his  fauces,  so 


that  the  centre  of  the  disc  corresponds 
with  the  base  of  the  uvula.  The  patient's 
tongue  is  protruded  and  grasped  with 
a  soft  towel,  with  the  thumb  and  fore- 
finger of  the  surgeon's  left  hand,  the 
forefinger  and  other  fingei's  resting  on 
the  patient's  chin.  The  laiyngeal 
mirror  is  previously  warmed  for  a  few 
seconds  over  the  lamp  to  prevent  the 
expired  air  condensing  on  it ;  the  pi-oper 
temperatuie  is  reached  when  the  film 
which  forms  on  the  surface  disappears, 
and  the  surgeon  should  apply  the  back 
of  the  mirroi'  to  his  own  cheek  to  see  it 
is  not  too  hot.  Whilst  the  patient  is 
directed  to  breathe  quite  naturally,  the 
surgeon,  holding  the  handle  of  the 
laryngeal  mirror  in  his  right  hand  like  a 
pen,  introduces  it  in  the  middle  line  of 
the  patient's  mouth,  and  quickly  passes 
it  into  the  fauces  until  its  upper  border 
touches  the  base  of  the  uvula.  During 
this  procedure  the  mirror  is  to  be  held 
horizontally,  the  reflecting  surface  look- 
ing downwards  and  the  stem  of  the 
instrument  placed  close  to  the  left 
coi'ner  of  the  patient's  mouth.  When 
the  mirror  has  pat^sed  beneath  tlie 
uvula  it  is  turned  upwards  until  its 
reflecting  surface  forms  an  angle  of  90'^ 
with  the  horizon ;  it  is  then  raised  until 
its  upper  border  reaches  the  base  of  the 
uvula,  that  organ  being  slightly  elevated 
by  its  back.  The  patient  is  requested 
to  draw  a  full  breath  and  say  "  ah." 
If  the  electric  laryngoscope  be  used  the 
lai'yngeal  mirror  is  lighted  by  a  small 
incandescent  lamp  attached  to  it,  and 
is  then  introduced  into  the  patient's 
mouth,  no  reflecting  mirror  being  re- 
quired. 

What  Qan  be  seen  in  a  normal  larynx. 
— The  epiglottis,  its  free  border,  and 
upper  surface  ;  the  vocal  cords,  dis- 
tinguished by  their  white  colour;  between 
these  the  subglottic  cavity  and  several 
rings  of  the  trachea.  At  the  sides  of 
the  vocal  pords  the  ventricular  bands 
(false  vocal  cords) ;  between  the  vocal 
cords  and  ventricular  bands  is  the  open- 
ing of  the  ventricle.  External  to  the 
ventricular  bands  and  continuous  with 
them  are  the  two  ary-epiglottidean  folds 
of  mucouB  membrane  ;  between  these  a  nd 
the  wall  of  the  phai-ynx  is  a  cavity,  which 
often  serves  as  a  pocket  for  the  lodg- 
ment of  foi'eign  bodies.  Posteriorly  the 
arytasnoid  cartilages,  curtilages  of  Wris- 
berg  and  Santorini,  can  be  recognised. 
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By  directing  the  patient  to  say  "ah," 
"  eh,"  "  e,"  the  approximation  of  the 
vocal  cords  during  speech  can  be  ascer- 
tained. It  must  be  remembered  the 
view  of  the  larynx  is  inverted  in  the 
mirror,  or,  in  other  words,  reversed 
antero-posteriorly.  If  the  larynx  be  very 
sensitive  the  patient  may  suck  small 
pieces  of  ice  shortly  before  the  examina- 


tion, or  a  10  to  20  percent,  solution  of 
cocaine  may  be  applied  with  a  brush  to 
the  palate.  The  points  to  be  looked 
at  in  examining  tlie  larynx  are:  1. 
Anaemia  ;  2,  Sti  uctural  changes,  as 
thickening,  swelling,  rx^dema,  abscess, 
ulceration,  new  growths;  3.  Foreign 
bodies;  4.  Functional  changes,  as 
paralysis. 


CHAPTER  XXIX. 

INJURIES    OF    THE  CHEST. 


N'on-penetrating  Wounds  of  the  chest 
wall  are  those  which  do  not  open  the 
pleural  cavity,  and  are  managed  on 
general  principles. 

Contusions  of  the  chest  occur  from 
severe  blows,  kicks,  or  falls,  and  may 
occasion  ecchymosis  and  extravasation 
in  the  lung  substance,  although  the 
pleura  remains  entire. 

Symptovis. — Difficulty  in  breathing  ; 
expectoration  of  mucus ;  pain  increased 
by  coughing,  breathing,  sneezing,  or  on 
pressure ;  crepitation  heard  by  the 
stethoscope,  and  dulness  on  percussion 
at  the  back  of  the  lung,  but  there  may 
be  no  symptoms  on  auscultation.  The 
symptoms  are  generally  in  a  few  days, 
or  even  weeks,  relieved  by  the  patient 
spitting  some  dark  semi-coagulated 
blood. 

Results  which  m  ay  follow. — Pneumonia, 
gangrene,  cerebral  congestion,  peri- 
carditis, myocarditis,  endocarditis,  injury 
to  the  heart  or  gi-eat  vessels.  A  con- 
tusion of  the  chest  which  may  not  cause 
the  slightest  bruise  of  the  skin  may 
originate  a  rapid  pleurisy  with  effusion. 

Suh-pectoral  Abscess  maj  either  follow 
an  injury  or  arise  spontaneously.  It  is 
known  by  oedematous  s-welling  and 
inflammation  of  the  surrounding  cellular 
tissue,  fluctuation  being  generally  well 
marked.  If  necessary,  puncture  by  a 
grooved  needle  will  make  the  diagnosis 
clear  from  a  hrematoma  or  rapidly  grow- 
ing malignant  tumour. 

Treatment.  —  A  free  incision  made 
under  ansesthesia,  in  the  direction  of 
the  fibres  of' the  pectoral  mu.scle  ;  when 
pus  is  reached,  generally  at  some  depth 
from  the  surface,  the  incision  is  dilated 


with  the  finger,  and  a  plug  of  lint  or  a 
drainage  tube  inserted  for  a  few  days. 

Riopture  of  tlie  Lung,  with  or  without 
fracture  of  the  rib,  is  the  result  of 
external  violence.  The  symptoms  are 
similar  to  those  of  a  wounded  lung. 
The  physical  signs  and  symptoms 
generally  follow  the  injuiy,  but  may  be 
delayed  for  a  few  days. 

Wo%onds  of  the  Lung  and  Pleura  are 
the  result  of  penetrating  wounds,  but 
may  also  occur  without  an  external 
wound,  by  the  end  of  a  fractured  rib 
being  driven  inwards.  The  pleura  may 
be  wounded  without  the  lung;  being  im- 
plicated,  either  by  the  weapon  pushing  the 
lung  before  it,  or  the  wound  occupving 
the  tenth  or  eleventh  costal  space  below 
the  limit  of  the  lung. 

Symptoms. — Collapse,  difficulty  of 
breathing,  the  respiratory  act  being 
mainly  abdominal  (this  is  a  fallacious 
symptom,  as  it  is  fi-equently  absent). 
Bloody  expectoration,  and  a  dischai'ge  of 
frothy,  bright  i-ed  blood  from  the  exter- 
nal wound,  particularly  during  exjiiration. 
Collapse  of  the  lung  may  happen  when 
the  wound  is  direct  and  of  some  extent, 
but  does  not  occur  so  frequently  as  was 
formerly  supposed,  owing  to  the  force  of 
cohesion  keeping  the  pleural  surfaces  of 
the  lung  and  chest  wall  in  apposition. 

Co7nplicaiions. — 1.  Hremon-hage,  varj-- 
ing  in  quantitj'  in  accordance  with  the 
depth  and  locality  of  the  wound,  but 
usually  copious,  and  often  soon  fatal.  In 
ca.ses  of  laceration  of  the  lung  without 
external  wound,  hannori'hage  externally 
is  usually  absent.  By  Ihe  end  of  the 
second  day  the  expectoration  of  blood  i. 
generally  diminishes.    If  the  external 
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wound  be  small  and  valvular,  and  es- 
pecially if  an  artery  in  the  chest  wall  be 
severed,  as  the  intercostal  or  a  branch  of 
the  internal  mammaiy,  internal  hemor- 
rhage or  hferoothorax  may  occur. 

Hcemothorax. — The  quantity  of  blood 
poured  out  varies  from  a  few  ovmces  to 
several  quarts,  and  this  may  fill  up  the 
pleura  and  compress  the  lung  without 
any  external  indication. 

Symptoms. — Coldness  of  the  extremi- 
ties, clammy  perspirations,  blanched  skin, 
small  weak  pulse,  extreme  oppression  of 
breathing,  inability  to  lie  on  the  sound 
side,  and  bulging  of  the  intercostal 
spaces.  Lumbar  ecchymosis,  occurring 
two  or  three  days  after  the  injury,  and 
extending  from  the  angle  of  the  false 
ribs  towards  the  quadratus  lumborum 
muscle,  may  be  present,  but  is  not  at  all 
constant. 

Auscultation  Signs. — Increased  dulness 
on  percussion,  absence  of  breath-sounds 
at  the  posterior  part  of  the  lung,  and 
loss  of  vocal  fremitus  and  resonance. 
The  blood  may  be  absorbed,  or  be  con- 
verted into  a  purulent  fluid. 

2.  Emphysema,  or  infiltration  of  air  into 
the  cellular  tissue  of  the  body,  and 
2meumothorax,  or  the  acc^^mulation  and 
confinement  of  air  in  the  cavity  of  the 
pleura,  may  present  themselves  as  com- 
plications of  a  lung  wound.  For  the 
production  of  emphysema  there  must  be 
an  opening  in  the  costal  pleura  to  admit 
the  air  into  the  cellular  tissue.  At  every 
inspiration  air  is  sucked  into  the  pleural 
sac  through  the  external  wound,  or 
escapes  from  a  wound  of  the  lung  sub- 
stance ;  with  expiration  the  air  in  the 
pleural  cavity  is  compressed  by  the  chest 
walls,  and  foiced  into  the  connective 
tissue  round  the  edges  of  the  wound, 
and  should  this  be  oblique  and  small,  the 
air,  being  unable  to  escape,  diffuses  itself 
in  the  cellular  tissue  beneath  the  costal 
pleura,  and  thence  in  the  large  connective 
tissue  planes  of  the  trunk  and  extremi- 
ties. Hilton  describes  a  rare  form  due 
to  rupture  of  the  pulmonary  tissue  alone, 
air  passing  into  the  posterior  mediastinal 
cellular  tissues,  and  finding  its  way  along 
the  course  of  the  nerves  and  vessels 
to  the  neck,  and  thence  to  the  limbs. 
Another  way  this  may  happen  consists  in 
rupture  of  the  apex  of  the  lung  and 
pleural  dome,  as  the  result  of  severe 
compression. 

Symptoms. — A  flat,  puffy,  undefined 


swelling,  covered  by  skin  of  n,  normal 
colour.  Crackling  on  pressure,  com- 
mencing at  the  seat  of  the  wound,  or 
opposite  a  broken  rib,  and  extending 
over  the  trunk  and  neck,  is  an  unmistak- 
able sign  of  the  presence  of  air.  On 
compression  with  the  finger  the  air 
changes  its  situation,  but  returns  on  re- 
moval of  the  finger.  In  severe  cases  the 
air  travels  rapidly  over  the  whole  body, 
distending  all  the  integuments,  and  pro- 
ducing unsightly  deformity. 

Traumatic  Pneumothorax  is  due  to  the 
presence  of  air  in  the  pleural  cavity, 
either  passing  straight  from  a  wounded 
lung,  or  gaining  admission  from  the  ex- 
ternal air  by  a  wound  of  the  chest  wall. 

Causes. — Wound  of  the  lung  from  a 
fractured  rib ;  rupture  or  penetrating 
wounds,  as  stabs  or  gun-shot  wounds  ; 
bursting  of  a  pulmonary  abscess. 

Symptoms. — Great  and  increasing 
dyspnoea;  small  and  irregular  pulse,  livid 
countenance;  inspiration  short, expiration 
laboured;  intercostal  spaces  obliterated. 

Physical  Signs. — Drum-like  or  loud 
tympanitic  resonance  on  percussion  over 
the  whole  chest,  which  is  the  distin- 
guishing mark  from  hasmothorax.  Dim- 
inution or  absence  of  the  respiratory 
murmur,  but  in  some  cases  this  may  be 
amphoric.  Vocal  fremitus  is  decreased  or 
wanting.  In  the  sound  lung  the  respira- 
tion is  puerile.  On  shaking  the  patient 
a  noise  may  be  heard  like  the  striking  of 
two  small  coins  together  (metallic  tink- 
ling). 

3.  Pneumonia  frequently  follows  a 
wound  of  the  lung,  and  is  not  attended 
with  much  danger  unless  a  foreign  body 
be  present. 

Symptoms. — These  are  similar  to  those 
of  idiopathic  pneumonia,  namely,  crepi- 
tation, dulness  on  percussion,  increased 
vocal  fremitus,  rusty  sputa,  tubular 
breathing,  bronchophony,  etc.  The  trau- 
matic pneumonia  is  insidious  in  its  onset, 
without  rigors,  is  more  localised,  and 
has  a  great  tendency  to  resolution,  but 
occasionally  terminates  in  abscess.  The 
fever  is  always  very  acute. 

4.  Pleurisy  and  Empyema. — If  the 
pleura  be  wounded  a  certain  amount  of 
pleurisy  is  necessary  for  the  effusion  of 
lymph  and  union  of  the  pleural  surfaces ; 
but  if  from  any  cause  the  infliimmation 
exceed  what  is  required  for  repair,  ett'u- 
sion  occurs  of  serum  mixed  with  flake-i 
of  lymph  and  blood.    This  effusion  will 
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in  three  or  four  days  half  fill  the  chest, 
and  suppuration  may  eventually  ensue. 

Symptoms. — Dalness  on  percussion, 
commencing  at  the  lower  part  of  the 
chest.  Absence  of  the  respiratory  mur- 
mur, vocal  fremitus  and  resonance  over 
the  dull  area.  Bulging  of  tlie  intercostal 
soaces,  depression  of  the  diaphragm  and 
displacement  of  the  heart  or  liver.  Diffi- 
culty in  breathing,  and  hectic  fever. 
Increase  in  measurement  of  the  affected 
side  of  the  chest.  CEgophony  at  the 
upper  level  of  the  fluid,  pi^ovided  this  be 
moderate  in  amount.  If  the  patient  be 
shaken  a  splashing  noise  may  be  heard 
within  the  chest. 

5.  Collapse  of  the  Lung  may  occur  from 
pneumothorax,  hsemothorax,  or  pleuritic 
effusion  and  empyema. 

Prognosis  is  always  grave.  If  the 
wound  be  occasioned  by  a  broken  rib,  re- 
covery generally  takes  place.  In  punc- 
tured wounds  near  the  root  of  the  lung 
the  danger  from  bleeding  is  very  great. 
Gun-shot  wounds  are  very  serious,  as  the 
bullet  is  usually  lodged  in  the  thorax. 
If  the  patient  survive  the  first  week  the 
chances  are  favourable  to  his  recovery. 
From  the  fourth  to  the  eighth  day  the 
danger  results  from  pneumonia,  pleurisy, 
and  effusion.  Emphysema  is  rarely  dan- 
gerous. When  both  lungs  are  wounded 
the  outlook  is  most  unfavourable. 

Treatment. — All  foreign  bodies  within 
reach  must  be  withdrawn,  and  some 
antiseptic  dressing  applied,  the  wound 
being  left  open.  If  the  wound,  however, 
be  clean  cut,  with  little  bleeding,  and  no 
escape  of  air,  the  edges  may  be  brought 
together  with  sutures,  and  an  antiseptic 
dres'^ing  applied.  When  bloody  froth 
escapes  from  the  wound,  and  this  is  large 
and  deep,  on  no  account  must  it  be  closed, 
but  an  anti.septic  dressing  applied  lightly, 
the  patient  placed  on  the  injured  side, 
which  is  limited  in  its  movements  by 
broad  strips  of  strapping  passing  fi'ora 
the  spine  to  the  sternum,  but  leaving  the 
seat  of  the  lesion  uncovered.  Ice  applied 
to  the  chest  is  useful. 

In  haemorrhage  the  source  of  bleeding 
may  be  determined  by  pressing  against 
the  lower  border  of  th'»  rib  with  the 
finger ;  or  a  piece  of  card-board  carried 
sloping  into  the  wound  against  the  lower 
border  of  the  rib  ;  if  blood  stream  down 
the  outer  .side  of  the  card,  it  flows  from 
the  intercostal  vessels  ;  if  along  the  inner 
side,  from  the  thoracic  cavity.  When 


the  bleeding  proceeds  from  the  inter 
costal  arteries,  the  wound  must  be  en- 
larged, and  the  bleeding  vessel  secured 
by  a  ligature,  tenaculum,  pressure  for- 
ceps, or  torsion ;  inclusion  of  the  vessel 
and  the  rib,  and  a  compress  over  the  rib, 
with  a  ligature  carried  by  a  needle  round 
all ;  digital  pressure ;  steel  and  ivory 
clips  ;  complete  section  of  the  vessel,  and 
compresses.  Gro.ss  suggests  drilling  a 
small  apertxire  through  the  rib  im- 
mediately above  the  artery,  and  passing 
a  silver  wire  round  its  orifice.  If  the 
vessel  cannot  be  secured,  a  piece  of  rag 
is  introduced  into  the  wound  in  the  form 
of  a  bag,  and  stuffed  with  small  pieces 
of  rag,  so  as  to  compress  the  vessel  as 
the  bag  is  drawn  outwards  (Desault). 
Whatever  means  are  employed,  care 
must  be  taken  not  to  wound  the  pleura 
unnecessarily,  by  keeping  close  to  the 
inner  surface  of  the  rib. 

In  haemorrhage  from  the  internal 
mammary,  the  vessel  must  be  secured 
in  the  wound,  bone  or  cartilage  being 
removed  if  necessary. 

General  Measures  to  Restrain  Haemor- 
rhage.— Absolute  rest  in  the  recumbent 
position,  the  patient  passing  his  water, 
etc.,  without  raising  himself.  The  diet 
must  consist  of  ice  and  barley  water. 
In  young  patients,  one  free  bleeding 
from  the  arm,  and  injections  of  ergotin, 
followed  by  antimonials,  aconite,  and 
salines.  In  old  people,  calomel  and 
opium. 

In  Hcemothorax. — The  wound  must 
be  opened  on  the  fifth  day,  or  aspiration 
performed,  to  allow  the  decomposing 
Ijlood  to  escape.  If  the  hjemorrhage 
continue,  in  spite  of  the  measures  men- 
tioned before,  the  wound  must  be  closed, 
the  patient  laid  on  the  injured  side, 
which  is  firmly  strapped  ;  and  on  the 
sixth  to  the  eighth  day  the  chest  must 
be  tapped,  or  the  wound  opened  to  give 
an  exit  to  the  blood. 

Secondary  Haimon-hage,  in  wounds  of 
the  lung,  sometimes  occiu's  at  a  remote 
period,  from  defective  repair  of  the  parts 
implicated.  Any  unusual  exertion  may 
occasion  it. 

In  Empyema,  paracentesis  must  be 
pel  formed  early,  to  avoid  collapse  of 
the  lung,  and  "the  cavity  wnshed  out 
with  an  antiseptic,  as  Condy's  fluid,  etc. 
Free  drainage  is  necessary,  and  fre- 
quently a  counter  opening.  When  a 
foreign  body  is  out  of  reach  it  must 
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be  left,  in  the  hope  that  it  will  be  dis- 
charged, expectorated,  or  encysted. 

For  Emphysema,  small  incisions  or 
punctures  to  let  the  air  out  of  the  cellular 
tissue,  together  with  the  pressure  of  a 
bandage.  If  respiration  be  much  op- 
pressed, free  venesection  will  often  give 
relief. 

In  Pneumothorax,  firm  strapping, 
dry  cupping,  aspiration,  or  paracentesis. 

If  a  portion  of  the  lung  protrude  from 
a  chest  wound  (pneumocele),  if  possible 
it  should  be  gently  pressed  back  whilst 
the  patient  draws  a  deep  breath.  If 
left,  it  will  become  gangrenous,  and  can 
then  be  removed  by  the  knife  or  ligature, 
or  allowed  to  slough  off. 

Wounds  of  the  Pericardium  may  occur 
from  blows,  stabs,  gun-shot  wounds, 
fractured  rib  or  sternum.  There  may 
be  associated  a  wound  of  the  heart  as 
well,  or  some  vessel  or  organ  in  the 
mediastina. 

Symptoms.  —  Collapse,  followed  by 
symptoms  of  pericarditis,  namely,  friction 
sound,  increased  precordial  dulness  of 
pyramidal  shape,  great  oppression  in 
breathing,  small  quick  pulse.  If  much 
blocd  be  effused  between  the  membrane 
and  the  heart,  the  friction  sound  will  be 
lost. 

Prognosis  is  always  serious,  though 
the  injury  is  not  necessarily  fatal. 

Treatment. — The  usual  medical  treat- 
ment must  be  followed.  When  the 
pericardium  is  distended  with  serum  or 
pus,  pai'acentesis  pericardii  is  necessary. 

Tapping  the  Pericardium  is  best  per- 
formed with  the  aspirator  at  the  left 
fifth  intercostal  space,  two  inches  from 
the  sternum,  and  near  the  lower  rib. 
The  needle  should  be  directed  upwards 
and  outwards.  If  pus  be  present  an 
incision  can  be  made  below  the  left 
nipple,  and  the  pericardium  diained  with 
aseptic  precautions. 

Wounds  of  the  Heart  and  Great  Vessels 
are  nearly  always  fatal ;  death,  however, 
has  in  some  cases  not  taken  place  for 
days — this  depending  on  the  direction 
and  size  of  the  wound — and  life  may 
even  be  prolonged  for  years.  Wounds 
of  the  heart  present  themselves  in  the 
following  situations  in  their  order  of 
frequency :  Right  ventx-icle,  left  ventricle, 
apex  or  base,  right  auricle,  and  left 
auricle.  Rupture  occurs  in  different 
situations :  the  pericardium  is  ruptured 
in  half  the  cases,  right  ventricle,  left 


auricle,  right  auricle,  left  ventricle.  The 
heart  may  be  wounded  by  foreign  bodies 
through  the  oesophagus,  or  through  the 
air  passages,  or  from  the  abdominal 
cavity  through  the  abdomen.  In  pene- 
trating wounds  death  may  be  instan- 
taneous, from  internal  haemorrhage  into 
the  mediastinnm  or  pleural  ca\dties,  or 
may  occur  more  slowly  from  blood  filling 
the  pericardium  and  compressing  the 
heart.  Foreign  bodies  have  been  found 
encapsuled  in  the  heart  a  long  time  after 
the  date  of  injury. 

Symptoms. — Collapse,  pain,  haemor- 
rhage, both  external  and  internal,  cramps, 
cold  extremities,  dyspnoea,  etc. 

Treatment. — Complete  rest,  starvation, 
ice  to  the  part,  closure  of  the  external 
wound,  digitalis  and  belladonna,  and 
early  venesection. 

Ruptiore  of  the  Heart  or  Great  Vessels 
may  follow  contusions  of  the  chest,  or 
indirect  violence,  as  falls  on  the  head, 
shoulder,  or  lower  extremities.  It  is 
often  accompanied  with  rupture  of  the 
valves.  Rupture  of  the  heart  and  peri- 
cardium of  the  severest  kind  may  occur 
from  external  violence  without  theie 
being  any  mark  on  the  surface  of  the 
body. 

Treatment  is  the  same  as  for  a  wound. 

Paracentesis  Thoracis,  or  tapping  the 
chest,  is  performed  to  evacuate  air,  blood, 
servim,  or  pus  accumulated  within  the 
cavity  of  the  pleura.   Von  Lesser  writes  : 

1.  The  operation  must  be  performed 
when  the  effusion  into  the  pleura  im- 
perils vital  organs,  possibly  because  of 
its  large  quantity,  or,  what  merits  equal 
consideration,  by  its  rapid  accumulaticn , 
especially  if  the  other  lung  be  not  normal. 

2.  When  the  great  increase  of  volume 
on  the  affected  side  impedes  respiratory 
motions,  and  the  intercostal  spaces  are 
strongly  bulged  outwards,  accompanied 
by  intense  dyspnoea,  while  the  patient's 
face  is  livid  or  manifests  anxiety.  3.  In 
cases,  not  only  of  direct  imminent  danger 
to  life,  but  also  in  the  slowei-  cases, 
where,  though  the  condition  of  the 
patient  does  not  appear  alarming,  he  is 
subject  to  frequent  asthmatic  attacks, 
especially  at  night,  which  may  produce 
a  sudden  strong  or  great  increase  of  the 
exudation,  and  where  often  deatli  results 
quite  suddenly.  4.  Operate  in  ciicum- 
scribed  purulent  exudations,  and  then 
according  to  the  views  and  laws  which 
apply  to  abscesses.    5.  Operate  in  cases 
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in  which  the  strength  of  the  patient 
is  so  exhausted  that  spontaneous  re- 
absurptiou  cannot  be  expected  soon  or 
even  at  all. 

Clifford  Allbutt  states  :  1.  As  a 
general  rule,  if  an  effusion  rise  above 
the  angle  of  the  scapula,  and  abide  in 
this  quantity  or  more  for  two  or  thi'ee 
weekM  in  spite  of  adequate  treatment,  it 
must  be  drawn  off  whether  the  patient 
be  embarrassed  or  not.  2.  "Withdraw 
even  a  pint  of  fluid  if  it  have  lain  in  the 
cavity  a  month.  3.  Effusion  in  both 
cavities — the  amount  in  both  must  be 
coiisidered  as  one  quantity.  4.  If  the 
effusion  occupy  the  whole  or  a  great 
part  of  the  cavity  it  must  be  tapped 
without  delay ;  that  is,  when  the  dulness 
is  marked  from  the  base  to  the  clavicle. 
A  fine  hypodermic  syringe  is  useful  in  the 
detection  of  fluid. 

The  best  place  to  perform  the  opera- 
tion is  the  seventh  intercostal  space, 
not  higher  than  the  sixth  nor  lower 
than  the  eighth  on  the  right  side,  the 
ninth  on  the  left.  The  middle  third  of 
the  intercostal  space  is  the  seat  of 
election,  not  higher  than  exactly  mid- 
way between  the  two  ribs,  as  the  inter- 
costal artery  runs  near  the  lower  border 
of  the  upper  rib.  "  A  line  drawn 
horizontally  from  the  nipple  round  the 
chest  cuts  the  sixth  intercostal  space 
midway  between  the  sternum  and  the 
spine.  This  is  a  useful  rule  in  tapping 
the  chest "  (Holden).  Make  an  in- 
cision through  the  skin  with  a  scalpel, 
and  push  the  trocar  boldly  with  one 
thrust  through   into  the  pleural  sac. 


The  trocar  should  tightly  fit  the  canula, 
and  the  latter  should  have  a  lateral 
branch  to  which  india-rubber  tubing  is 
attached,  the  end  of  this  passing  down 
beneath  the  surface  of  a  basin  of  water. 
The  instrument  should  always  be 
previously  washed  in  carbolic  solution 
(1  in  20),  and  be  anointed  with  carbohc 
oil.  When  the  stream  slackens,  and 
becomes  jerky,  or  if  cough  be  produced, 
or  blood  appear  in  the  fluid,  the  canula 
must  be  withdrawn  and  the  wound 
closed  with  lint  and  collodion  to  avoid 
the  admission  of  air.  The  aspirator  Ls 
often  serviceable  as  a  substitute  for  the 
trocar.  In  cases  where  the  fluid  Ls 
purulent  the  scalpel  is  used  to  divide 
the  tissues,  layer  by  layer,  and  the 
muscles  and  pleura,  for  Ig  inches,  then 
a  drainage  tube  is  inserted  under  stiict 
aseptic  precautions.  To  prevent  the 
tube  shpping  into  the  thorax  one  end  is 
passed  through  a  hole  of  the  same 
diameter  in  a  piece  of  caoutchouc,  the 
end  is  split  in  four  pieces,  and  the 
portions  turned  down  and  fastened  by 
silver  wii'e  to  the  caoutchouc.  A  counter 
opening  is  often  useful,  and  elevation  of 
the  trunk  to  di'ain  the  lower  portion  of 
the  cavity.  Aseptic  treatment  is  of 
great  advantage.  The  cavity  should  be 
washed  out  with  solution  of  carbolic 
acid,  iodine,  or  boracic  acid.  In  some 
cases  resection  of  a  rib  is  necessaiy,  and 
if  contraction  of  the  chest  wall  or 
expansion  of  the  lung  fail  to  occur, 
several  ribs  may  have  to  be  resected  to 
promote  a  cure. 
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CHAPTER  XXX. 

INJURIES  OF  THE  ABDOMEN  AND  PELVIS. 


Contusions  of  the  Abdominal  Wall 
occur  from  blows,  falls,  squeezes,  and 
kicks.  When  the  injury  is  simple  and 
unaccompanied  by  any  lesion  of  the 
abdominal  viscera  the  case  generally 
does  well,  but  at  the  same  time  peri- 
tonitis may   ensue,  even  after  slight 


injuries.  The  severity  depends  on  tiie 
area  and  depth  of  the  contusion ;  in 
some  cases  there  may  be  no  symptoms 
for  some  interval  after  the  injury,  and 
then  peritonitis  may  appear.  If  the 
muscular  tibres  be  torn  across,  as 
occasionally   happens,  without  the  in. 
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tegument  being  wounded,  the  muscle 
.atrophies  and  hernia  is  apt  to  follow. 
In  feeble  persons  the  most  tiifling 
contusion  occasionally  gives  rise  to  the 
formation  of  intermuscular  abscess, 
which  is  apt  to  buiiow  between  the 
muscular  planes,  becoming  widely  diffused, 
and  should  therefore  be  opened  early. 
Such  abscesses  are  prone  to  occur  when 
much  blood  has  been  extra vasated.  When 
the  whole  thickness  of  the  musculai-  wall 
is  involved  death  may  take  place  from 
shock. 

Treatment. — Even  in  the  slightest  case 
pursue  the  treatment  as  if  peritonitis 
were  expected,  and  no  case  should  be 
despised.  Rest  in  bed  for  ten  days,  with 
warm  fomentations  to  the  abdomen. 
If  much  blood  be  effused,  cold  and 
evaporating  lotions  with  pi'essure. 
Opium  or  morphia  by  the  mouth, 
rectum,  or  subcutaneously. 

Contusions  associated  with  Internal 
Injury  to  some  of  the  Viscera  I'esult 
from  "  wind  -  contusions  "  in  military 
sui'gery,  from  kicks,  blows,  falls,  pres- 
sure of  a  cart  wheel,  or  squeeze  between 
the  buffers  of  a  railway  carriage.  It 
must  always  be  remembered  that  there 
may  be  severe  intei'nal  injuries  without 
any  breach  of  the  skin  oi'  the  slightest 
external  mark.  The  liver,  spleen, 
stomach,  and  intestine  are  most  fre- 
quently met  with  ruptui-ed.  The  dangers 
are,  firstly,  from  "  shock,"  which  always 
attends  these  severe  injuries,  the  patient 
dying  in  some  cases  in  a  state  of 
"  collapse  "  without  rallying  ;  second- 
aiily,  from  internal  haemorrhage;  thirdly, 
from  peritonitis. 

Symptoms.  —  The  genei-al  symptoms 
which  point  to  internal  injury  are  fixed 
and  radiating  pains,  persistent  or  "  re- 
lapsing shock,"  and  persistent  vomiting. 
When  the  spleen  is  injured,  severe 
shock,  weakness,  coldness  and  sickness, 
pallor,  small  weak  pulse,  anxiety,  pain 
at  the  seat  of  injury,  and  dulness  on 
percussion  in  consequence  of  internal 
hsemorrhage.  When  the  liver  is  the  seat 
of  injury,  pain  over  the  situation  of 
that  organ,  dulness  on  percussion  fiom 
internal  haemorrhage,  great  collapse, 
followed  by  peritonitis,  jaundice,  bilious 
vomiting,  white  stools,  with  occasionally 
hepatic  abscess  and  diabetes.  If  the 
rupture  be  slight,  and  especially  if  it  do 
not  involve  the  peritoneal  coveiing,  re- 
covery may  ensue.    Rupture  of  the  gall 


bladder  is  invariably  fatal.  When  the 
kidneys  are  afiected,  constant  desire 
to  micturate,  urine  of  a  bloody  or 
smoky  colour,  becoming  albuminous  ;  if 
the  kidney  be  completely  disoi-ganised 
there  may  be  suppression  of  urine.  Re- 
traction of  the  testicle,  pain  and  tender- 
ness in  the  lumbar  region,  with  ecchy- 
mosis.  If  slight,  the  patient  may 
recover.  Death,  if  occurring  early,  is 
the  result  of  hsemoirhage ;  later  on  it  is 
due  to  extravasation  of  urine  and  abscess. 
When  the  stomach  is  involved ;  very 
gi'eat  collapse ;  severe  I'adiating  pains 
in  the  region  of  the  stomach,  testicle, 
and  lower  pai  t  of  the  abdomen  ;  bloody 
vomiting,  though  if  theie  be  a  large 
I'upture  no  vomiting  is  present ;  extreme 
thirst  is  often  complained  of.  When 
the  intestines  are  implicated,  collapse, 
severe  pains,  bloody  stools.  When  the 
parietal  peritoneum  is  also  lacerated 
there  may  be  emphysema,  due  to  the 
escape  of  flatus  through  the  aperture 
in  the  gut  into  the  subpeiitoneal  cellular 
tissue ;  this  commences  in  the  flanks, 
and  extends  towards  the  armpit  or  the 
front  of  the  abdomen.  It  is  remark- 
able that  in  some  cases  of  ruptured 
intestine  there  may  be  no  pain  or  other 
symptom  for  some  hours,  and  the  patient 
may  retain  the  power  of  locomotion. 
If  the  intestine  be  ruptured,  it  is  gene- 
rally fatal  m  from  a  few  hoxu'S  to  four 
days. 

Treatment. — Rest  in  bed,  the  patient 
being  kept  absolutely  in  the  recumbent 
position  for  at  least  a  fortnight.  Treat 
the  collapse  by  hypodermic  injections  of 
ether,  and  hot-water  bottles  to  the  feet, 
etc.  Bandage  two  or  three  pounds  of 
cotton  wool  on  the  abdomen  to  limit 
haemorrhage.  If  internal  bleeding  be 
free  and  continuous,  open  the  abdomen 
in  the  middle  line  between  the  ensiform 
cartilage  and  umbilicus,  clean  out  the 
blood  clot,  etc.,  and  touch  the  bleeding 
points  with  the  thermo-cautery;  the  peri- 
toneum is  then  to  be  washed  out  with 
clean  hot  water,  dried  with  sponges,  a 
glass  drainage  tube  inserted,  and  the 
wound  closed  with  sutures,  dry  dressing 
being  applied.  If  haematuria  be  present, 
subcutaneous  injection  of  ei'gotin  is  use- 
ful. If  the  intestine  or  stomach  be 
thought  to  be  ruptured,  laparotomy  must 
be  performed,  and  the  organ  ti'eated  as 
if  wounded.  Morris  writes  :  "  In  renal 
injuries,  if  prolonged  and  exhausting 
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suppumtion  of  the  kidney  occur,  the 
question  of  nephrectomy  should  be  well 
considered ;  and  indeed  if  indications  of 
ruptured  kidney  or  pelvis  be  marked, 
and  the  gravity  of  the  case  great,  ne- 
phrectomy wUl  in  the  future  be  probably 
adopted,  as  giving  the  best  prospect  of 
recovery."  Ice  may  be  sucked  in  large 
quantities,  but  if  this  be  rejected  warm 
water  should  be  given.  Pills  of  opium 
or  hypodermic  injections  of  morphia. 
No  food,  either  liquid  or  solid,  for  forty - 
eight  hours  ;  after  this  time  small  quan- 
tities in  a  liquid  form,  as  milk.  If  the 
intestines  be  thought  to  be  injured, 
nutrient  enemata  or  suppositoiies  should 
be  used.  Look  out  for  retention  of  urine, 
and  treat  it  if  present. 

Contusions  associated  with  Rupture 
of  Abdominal  Vessels. — The  vena  cava, 
aorta,  coeliac  axis,  mesenteric,  and  sper- 
matic vessels,  etc.,  may  be  ruptured  by  a 
foi'cible  blow  or  crushing  violence. 

Symptoms. — If  the  rupture  be  com- 
plete, internal  bleeding,  collapse,  and 
syncope ;  if  partial,  diminution  of  the 
calibre  of  the  vei-sel,  gangrene,  or  aneur- 
ism may  ensue. 

Treatment. — -Rest  in  bed,  ice  to  the 
abdomen,  opium.  If  bleeding  persist  or 
recur,  perform  laparotomy,  search  for  the 
vessel  and  secure  it. 

Wounds  of  the  A  hdomen.  1 .  Non-pene- 
trating.— These  are  wounds  which  do 
not  enter  the  peritoneal  cavity,  and  are 
to  be  treated  in  the  usual  manner, 
according  to  the  class  of  wound  to 
which  they  belong.  If  there  be  bleed- 
ing from  the  epigastric,  mammary,  cir- 
cumflex, or  lumbar  arteries,  it  will  be 
necessary  to  deligate  both  ends  of  the 
wounded  vessel,  enlarging  the  wound,  if 
requisite,  upwards  and  downwards.  If 
the  wound  be  valvular  the  blood  may 
burrow  widely  beneath  the  skin,  or  in 
the  connective  tissue  between  the  layers 
of  muscles.  Poland  has  pointed  out 
that  if  the  external  oblique  be  wounded 
parallel  to  its  fibres,  and  the  internal 
oblique  and  transversalis  be  also 
wounded,  there  is  a  liability  for  the 
blood  and  other  discharges  to  collect 
instead  of  escaping  externally,  owing  to 
the  closure  of  the  incision  in  the  exter- 
nal oblique.  If  sutures  be  required, 
both  a  deep  and  superficial  set  should  be 
used.  Drainage  tubes  are  essential.  If 
there  be  much  gaping  of  the  wound,  the 
shoulders  and  thighs  should  be  raised  on 


inclined  planes.  When  the  cicatrix  is 
unfavourably  situated  the  patient  should 
wear  an  elastic  belt  or  ti-uK.s,  to  prevent 
the  formation  of  a  ventral  heinia  at  the 
seat  of  injury. 

2.  Penetrating  Woundn  vnthout  Protru- 
sion of,  or  Injury  to,  the  Viscera  are  more 
dangerous,  owing  to  the  peritoneum  being 
implicated,  and  the  risk  of  traumatic 
peritonitis  setting  in.  This  cla.ss  of 
wound  is  recognised  by  the  escape  of  a 
little  bloody  serum.  Should  thei-e  be  no 
sign  that  the  wound  involve  the  peri- 
toneum, it  is  quite  inadmissible  to  intro- 
duce a  probe,  as  this  might  convert  a 
non-penetrating  into  a  penetrating 
wound.  In  such  a  case  the  wound  must 
be  treated  as  a  simple  one,  the  surgeon 
carefully  watching  for  symptoms  of 
peritonitis.  The  edges  must  be  brought 
together  with  frequent  svitures  through 
the  whole  thickness  of  the  abdominal 
wall,  including  the  peritoneum,  a  drain- 
age tube  inserted,  and  the  .sides 
supported  by  pads  ;  the  bowels  must  be 
emptied  with  a  large  enema,  barley 
water  and  ice  given  by  the  mouth,  and 
solid  opium  gr.  ij  om.  4  h.  or  morphia 
hypodermically.  The  bladder  must  be 
attended  to  with  a  catheter.  In  pene- 
trating wounds  complicated  with  hae- 
morrhage from  wounded  vessels,  if  the 
bleeding  proceed  from  a  wounded  artery 
or  vein,  either  of  the  parietes,  omentum, 
or  mesentery,  enlarge  the  wound,  seek 
for  the  vessel,  and  tie  both  ends  wdth 
catgut  ligatures,  or  employ  torsion ; 
cleanse  the  peritoneum,  and  close  the  ex- 
ternal wound.  If  the  vessel  cannot  be 
secured  at  the  seat  of  the  wound,  the 
main  trunk  should  be  tied  between  the 
wound  and  the  heart. 

3.  Penetrating  Wounds  vnth  Protrusion 
of,  or  Injury  to,  the  Abdominal  Viscera. — 
In  these  the  I'isk  of  peritonitis  is  greater, 
as  the  contents  of  the  bowels  are  liable 
to  be  poured  over  the  peritoneum,  and 
bleeding  to  take  place  into  the  peritone^nl 
cavity.  Wounds  of  the  viscera  without 
protrusion  may  be  known  by  the  escape 
of  gas,  fffices,  urine,  or  bile.  The  best 
chance  for  the  patient  is  to  perform 
abdominal  section,  suture  the  wounded 
organ,  and  wash  out  the  cavity  of  the 
abdomen  with  some  antiseptic.  Wounds 
of  the  int&stine  are  known  by  gi'iping 
pains  in  the  abdomen,  thirst,  nausea, 
vomiting,  bloody  stools,  tympanites, 
emphysema.    Wounds  of  the  kidney  are 
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distinguished  by  the  same  symptoms  as 
in  contusion,  together  with  free  haimor- 
rhage,  which  soon  ceases ;  and  after  an 
interval  of  from  a  few  days  to  weeks 
(commonly  on  the  fifth  day),  by  the 
escape  of  urine  through  the  wound. 

Protrusion  of  the  Intestine,  Mesentery, 
Omentum,  or  portions  of  other  viscera, 
through  the  abdominal  wound,  is  of 
frequent  occurrence,  forming  a  mass 
which  is  large  in  comparison  with  the 
size  of  the  aperture ;  the  protruded 
viscera  are  often  constricted  or  strangu- 
lated by  the  margins  of  the  opening, 
and  if  unreduced  will  become  gangrenous. 

Trp.atment. — If  omentum  or  intestine 
protrude  it  should  be  cleansed  with  an 
aseptic  sponge  and  warm  water,  and 
then  pushed  back  as  quickly  as  possible, 
the  edges  of  the  wound  being  held  back 
by  reti'actors,  and  the  abdominal  muscles 
relaxed  by  bending  the  thighs  and 
shoulders.  If  necessary  the  wound 
should  be  enlarged  by  passing  a  probe 
gently,  followed  by  a  director,  and  nick- 
ing thi'ough  the  resisting  bands  with  a 
hernia  knife  ;  the  opening  in  the  peri- 
toneum need  not  be  enlarged,  as  it  will 
stretch.  In  reduction  the  portion  which 
protruded  last  must  be  first  returned ;  in 
the  case  of  omentum  and  intestine 
reduce  the  latter  first,  using  both  hands, 
one  to  retain,  the  other  to  restore  the 
parts.  If  the  bowel  be  dirty,  clean  it 
with  lukewarm  water,  to  which  some 
antiseptic  is  added,  and  then  return  it ; 
should  the  gut  be  inflamed  or  congested, 
clean  and  return  it,  but  insert  a  glass 
drainage  tube.  When  the  bowel  is 
gangrenous  it  may  be  left  unreduced,  an 
incision  being  made  in  it ;  or  it  may  be 
allowed  to  slough,  with  the  result  that 
an  artificial  anus  will  form  ;  or,  thirdly, 
if  the  portion  of  gangrenous  gut  be  high 
up  it  is  better  to  perform  enterectomy, 
removing  the  dead  poition  with  the 
knife,  and  joining  the  edges  of  healthy 
bowel  securely  and  accurately  with  the 
continuous  suture.  If  omentum  be 
gangrenous,  adherent  to  the  wound, 
bruised,  lacerated,  or  dirty,  it  should  be 
ligatured  in  halves  with  catgut  and  cut 
away,  the  surgeon  having  first  taken 
the  precaution  to  see  no  gut  is  enclosed. 
If  adherent  to  the  wound,  it  may  be  left 
after  removing  the  part  beyond  the 
ligature;  but  when  non-adherent,  it 
should  be  gently  pressed  back  into  the 
abdomen.    The  wound   is  closed  with 


interrupted  sutures  through  the  whole 
thickness  of  the  abdominal  Avail.  In 
cases  of  protrusion  of  solid  organs,  if 
recent  and  unwounded  the  protrusion 
should  be  returned ;  when  wounded  or 
damaged,  ajjply  a  ligature  and  remove 
the  protruding  part.  In  the  case  of  the 
kidney  or  spleen,  the  whole  organ  should 
be  removed.  Protrusion  of  the  bladder 
is  rare.  I  have  reported  a  case  in  which 
the  bladder  and  intestines  protruded 
through  an  extensive  wound  in  the 
abdominal  wall,  and  were  reduced,  the 
woman  recovering  without  a  bad 
symptom.  In  all  cases  after  I'eduction 
introduce  a  flat  sponge  over  the  re- 
turned viscer-a  whilst  the  sutures  are  put 
in,  then  withdraw  it  before  tightening 
the  last  stitch.  Ojaium  should  be  given 
internally,  a  little  milk  and  water  as 
food,  and  pancreatised  enemata. 

Management  of  Wounded  Intestine. — 
If  the  intestine  be  only  minutely 
punctured,  as  by  an  aspirator  needle,  it 
may  be  safely  returned.    Gross  writes  : 

That  the  extravasation  of  fjecal  matter 
is  greatly  influenced  by  the  dii'ection  and 
extent  of  the  wound,  I  ascertained  long 
ago  by  numerous  experiments  performed 
upon  dogs.  I  found,  for  example,  that 
when  the  opening  is  six  lines  in  extent, 
whether  transverse,  oblique,  or  longi- 
tudinal, there  is  almost  invariably  an 
escape  of  faecal  matter,  speedily  followed 
by  fatal  peiitonitis.  If,  however,  the 
wound,  whatever  may  be  its  direction, 
does  not  exceed  four  lines  in  length,  or 
a  third  of  an  inch,  such  a  contingency 
will  not  only  be  less  likely  to  happen, 
but  in  many  cases,  if  not  in  a  majoiity, 
nature,  aided  by  appropriate  therajoeutic 
measures,  will  be  fully  competent  to 
effect  restoration.  The  safety  of  the 
patient,  in  comparatively  small  wounds 
of  the  bowels,  no  doubt  frequently 
depends  upon  the  diminution  which  the 
opening  instantly  experiences  after  their 
infliction,  f)-om  the  contraction  of  the 
muscular  fibres  of  the  tube,  and  the 
eversion  of  its  mucous  membrane." 
When  there  is  a  visible  puncture,  pinch 
it  up  with  a  pair  of  artery  forceps,  apply 
a  carbolised  catgut  ligature  round  the 
base,  cut  the  ends  oflF  close  to  the  bowel, 
and  return  the  gut.  Should  the  wound 
be  lai'ger  and  longitudinal,  the  circular 
muscular  fibres  of  the  gut  contracting 
will  cause  the  edges  to  gape,  whilst  if 
transverse,  fiom  the  same  reason  the 
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Avonnd  will  bo  made  smaller.  All 
wounds  exceeding  one-third  of  an  inch 
must  be  closed  by  suture.  Sutures, 
however  introduced,  provided  the  ends 
ai'e  cut  short,  separate  inwards  and  pass 
off  through  the  interior  of  the  gut.  If 
the  ends  be  left  long,  and  projecting 
from  the  external  wound,  they  ulcerate 
outwards  and  escape  through  the  peri- 
toneal cavity.  The  kind  of  suture  is 
comparatively  unimportant  if  it  secure 
the  severed  edges  closely  and  accurately 
togethei'. 

Mode  of  Union  of  Wounds  of  the 
Intestine. — Travers  writes  :  "  It  com- 
mences with  the  agglutination  of  the 
contiguous  mucous  surfaces,  probably  by 
the  exudation  of  a  fluid  similar  to  that 
which  glues  together  the  sides  of  a  recent 
flesh  wound  when  supported  in  contact. 
Then  adliesive  inflammation  supervenes 
and  bends  down  the  reverted  edges  of 
the  peritoneal  coat,  from  the  whole  cir- 
cumference of  which  a  layer  of  coagulable 
lymph  is  effused,  so  as  to  envelope  the 
wounded  bowel.  The  action  of  the  longi- 
tudinal fibres  being  opposed  by  the 
artificial  connexion,  the  sections  mutually 
recede  as  the  sutures  loosen  by  the  pro- 
cess of  ulcerative  absorption.  During 
this  time  the  lymph  deposited  becomes 
organised,  by  which  further  retraction  is 
prevented,  and  the  original  cylinder  with 
the  threads  attached  to  it  are  encom- 
passed by  the  new  tissue.  The  gut  ul- 
cerates at  the  points  of  suture,  and  these 
fall  into  its  canal.  The  fissures  left  by 
the  sutures  are  gradually  healed  up,  but 
the  opposed  villous  surfaces,  so  far  as  my 
observation  goes,  neither  adhere  nor  be- 
come consolidated  by  the  granulation,  so 
that  the  interstice  marking  the  division 
internally  is  probably  never  obliterated." 
Travers  was  thus  of  opinion  that  the 
edges  of  the  mucous  membrane  never 
united  with  each  other,  but  were  joined 
by  an  intervening  layer  of  organised 
lymph ;  other  writers  are  of  opinion  that 
the  mucous  membrane  can  cicjitiise  like 
other  tissues,  as  Gross  observes,  eithei'  by 
the  effusion  of  absorbed  lymph,  the  edges 
coming  in  contact  and  coalescing  in  a 
few  weeks  to  months,  or  by  healing  by 
granulation. 

Longitudinal  Wounds  may  be  clo.sed 
by  various  methods,  but  three  conditions 
are  essential,  as  laid  down  by  MacCor- 
mac.  1.  Two  adequately  broad  and 
sufficiently  wide  surfaces  of  peritoneum 


must  be  brought  in  contact.  2.  The 
mucous  membrane  must  be  excluded,  for 
when  the  needle  passes  through  tLe 
whole  thickness  of  the  gut,  peritonitis 
generally  ensues  from  leakage  taking 
place  along  the  line  of  thread.  3. 
Rapidity  of  execution  is  of  extreme  im- 
portance, and  that  form  of  suture  is 
best  which  can  be  effectively  applied  in 
the  shortest  time. 

(a)  Jobert's.  Simpleinterruptedsuture, 
the  edges  being  lolled  in  so  as  to 
bring  peritoneal  coat  against  peritoneal 
coat ;  the  ligatures  are  cut  close  to  the 
knot.  The  objection  to  this  method  is 
that  the  mucous  membrane  is  pierced. 

(h)  Lembert's  method  is  the  best  one  to 
employ.  A  needle  carrying  the  suture, 
which  should  be  of  strong  catgut,  is 
entered  on  the  outer  surface  of  the  bowel 
a  quarter  of  an  inch  from  the  edge  of  the 
wound,  and  brought  out  an  eighth  of  an 
inch  from  it,  without  having  perforated 
the  mucous  membrane.  It  is  entered 
again  on  the  other  side  of  the  wound,  at 
an  eighth  of  an  inch  from  the  edge,  and 
brought  out  at  a  quarter  of  an  inch.  All 
the  ligatures  necessary  are  thus  intro- 
duced, the  intervals  between  them  not 
exceeding  one-sixth  of  an  inch,  tied,  and 
cut  short ;  each  stitch  only  includes  the 
peritoneal  coat.  Hagedorn's  intestinal 
needle  and  holder  are  the  best  for  this 
suture. 

Czeiney-Lembert  suture  gives  greater 
security.  Two  rows  of  sutures  ai-e  ap- 
plied :  an  inner,  consisting  of  a  series  of 
interrupted  sutures  through  the  mucous 
membrane  only ;  an  outer,  of  a  series  of 
Lembert's  sutui-es  through  the  perito- 
neum only.  When  the  la  tter  are  tightened 
the  first  row  is  concealed. 

(c)  Gely's  suture  is  a  continuous  one. 
A  long  ligature  is  used  with  a  small 
needle  at  each  end.  Each  needle  enter> 
the  bowel  about  one  line,  or  one-i^ixth  of 
an  inch  from  the  edge,  at  the  upper 
extremity  of  the  wound ;  they  are  then 
cairied  down  along  the  interior  of  the 
bowel,  parallel  with  the  wound,  for  the 
sixth  of  an  inch,  and  brought  out  on  the 
same  side  as  they  entered,  so  as  U) 
appear  on  the  peritoneal  surface  again. 
The  needles  are  then  crossed  and  rein- 
troduced on  the  opposite  sides  at  their 
i-espoctive  places  of  exit,  the  right 
needle  being  passed  through  the  punc- 
ture made  by  the  left,  and  conversely. 
When  as  many  stitches  are  made  as  is 
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necessary,  the  loops  are  tightened  and 
the  ends  knotted  together  and  cut  short. 

[d)  Travers  writes:  "I  am  not  aware 
that  any  formal  directions  are  required 
for  the  operation  of  sewing  up  a  wound 
of  the  intestines.  Let  a  small  round 
sewing  needle  armed  with  a  silk  thread 
be  passed  near  to  the  lines  formed  at  the 
bases  of  the  everted  lips.  The  thread  is 
to  be  carried  at  short  regular  distances 
through  the  whole  extent  of  the 
wound ;  the  operator  being  mindful 
that  an  equal  portion  of  the  edges 
is  included  in  each  stitch.  When  the 
suture  is  finished  let  the  thiead  be 
securely  fastened,  and  cut  close  to  the 
knot."  Gant  writes  :  "  To  avoid  any  ten- 
dency to  the  escape  of  faecal  matter  in 
the  intervals  of  the  interrupted  suture, 
the  continuous  or  glover's  suture  will  be 
preferable  for  a  wound  of  any  extent ; 
observing  to  pass  the  thread  from  within 
outwards,  and  from  without  inwards,  al- 
ternately, thus  to  invert  the  lips  of  the 
intestine  and  bring  the  peritoneum  into 
contact." 

Transverse  Wounds. — If  the  wound 
only  extend  half  round  the  intestine,  and 
indeed  if  the  mesenteric  attachment  be 
intact,  one  of  the  preceding  methods  of 
suture  should  be  used.  In  case5  of  com- 
plete division,  Jobert  recommends  that 
the  lower  end  of  the  bowel  should  be 
turned  in  upon  itself,  and  the  upper  end 
introduced  and  fastened  with  sutures. 
The  surgeon  passes  a  suture,  armed  with 
a  needle  at  each  end,  through  the  upper 
extremity  of  the  cUvided  bowel,  at  two- 
thirds  of  an  inch  from  the  edge.  The 
lower  portion  being  inverted,  the  needles 
are  passed  through  the  doubled  portion 
of  the  gut  from  within  outwards,  the 
outer  needle  piercing  the  bowel  close  to 
the  dupUcated  border,  the  inner  one 
about  two-thirds  of  an  inch  lower  down. 
A  similar  proceeding  is  effected  on  the 
other  side,  when  by  tightening  the  su- 
tures the  upper  end  enter  s  the  lower  end 
of  the  bowel,  being  fixed  there  by  knot 
ting  the  threads.  It  is  advisable  to 
apply  a  series  of  Lembert's  sutures  at  the 
junction  of  the  peritoneal  surfaces  of  the 
two  poitions  of  the  gut.  If  the  bowel 
be  extensively  damaged,  as  in  gun-shot 
injuries,  the  portion  irretrievably  injured 
should  be  removed  with  the  knife,  and, the 
healthy  edges  of  cut  intestine  securely 
and  accurately  joined  (entereetomy).  The 
mesentery  must  be  removed  from  the 


part  of  the  bowel  to  be  resected  as  closely  ] 
to  this  as  possible,  and  if  this  portion  be 
large,  a  triangular  piece  of  mesentery 
should  be  excised,  all  bleeding  points 
being  ligatured  with  catgut.    The  mu- 
cous membi'ane  of  the  bowel,  which  is 
always  everted,  should  be  r  etained.  Mac- 
Cormac  writes:  "  Care  must  be  taken  to 
insert  the  sutures  at  the  mesenteric  bor-  j 
der  sufficiently  deep  to  ensure  complete 
inversion  of  the  intestine,  and  to  bring  j 
the  serous  surfaces  fairly  in  contact. 
There  is  a  triangular  intei'val  filled  with 
connective  tissue  and  blood-vessels  be- 
tween the  layers  of  the  peritoneal  coat,  \ 
as  it  leaves  the  boAvel  to  form  the  mesen- 
teiy.    At  this  place  the  needle  must  be  j 
passed  deeply   enough  to   include  the  j 
muscular  coat  as  well  as  the  serous,  j 
otherwise    extravasation   will  result." 
He  advises  the  use  of  fine  silk  and  a  ; 
moderately  curved  needle.    A  wound  of 
the  stomach,  if  small,  should  be  secured 
by  ligature,  if  large,  by  sutures,  and  the  '. 
viscus,  if  protruding,  returned  into  the  , 
cavitv  of  the  abdomen.    If  the  contents 
have  escaped  into  the  cavity,  abdominal  . 
section  should  be  at  once  performed,  as  it  | 
offers  the  only  chance.  j 

After-treatment. — Administer  opium,  , 
Ice  and  barley-water  for  the  first  three  j 
days,  then  beef -tea,  and  milk,  JVo  solid  '■ 
food  for  three  weeks.  In  w-ounds  of  the  , 
stomach,  nutiient  enemata.  After  a  j 
week,  an  enema  may  be  given,  but  no 
purgatives  must  be  administered.  I 

Traivmatic  Peritonitis,  or  inflammation 
of  the  lining  membrane  of  the  abdomen, 
is  often  present  following  injuries  of  the  i 
abdomen,  as  contusions  or  wounds. 
When  acute,  it  is  characterised  by  its 
sudden  onset  and  rapid  course.  Acute 
peritonitis,  when  diffuse,  is  generally  the 
result  of  saprsemia  or  septicaemia.  ' 

Symptoms.  —  The   disease   is  often 
ushered  in  with  chilliness  or  rigors ;  it 
commonly  commences  from  six  to  thii'ty- 
six  hours  after  the  injury.    The  patient  | 
lies  on  his  back,  with  his  knees  drawn 
up   to   relax  the   abdominal  muscles.  j 
Pain  and  tenderness  over  the  abdomen,  | 
increased  by  the  slightest  pressure  or  , 
movement ;    the   pain   is    particularly  1 
agonising   when   the   inflammation    is  j 
pi'oduced   by   extravasation    of    faecal  , 
matter,  and  in  septic  cases.     The  ab- 
domen is  swollen  or  tympanitic  from 
paralysis  of  the  muscular  fibres  of  the 
intestine   favouripg  the  formation  of  j 
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flatus,  and  preventing  its  movement. 
From  the  .same  reason  constipation  is  often 
present,  but  in  septic  case.s  there  may 
be  fetid  diarrbcea.  Respiration  is  har- 
ried, short,  and  thoracic.  The  pulse  is 
small,  quick,  and  hard,  feeling  like  wire 
under  the  finger,  and  beating  from 
120  to  160  per  minute;  as  the  disease 
progresses  it  becomes  weak,  fluttering, 
and  irregular.  The  tongue  is  dry,  soon 
becoming  brown.  The  temperature 
varies;  as  a  rule  it  is  high  at  the  be- 
ginning, and  continues  so  for  a  day  or 
two,  but  remissions  often  occur,  es- 
pecially in  septic  cases,  and  are  very 
deceptive  ;  the  temperature  in  traumatic 
peritonitis  is  not  nearly  so  good  a  guide 
as  the  pulse.  In  the  asthenic  form  of 
peritonitis  the  temperature  may  even  be 
below  the  normal.  Great  thirst  is  com- 
plained of.  Vomiting  is  an  important 
symptom,  and,  if  present,  is  an  unfavour- 
able omen.  The  urine  is  high-coloured, 
loaded  with  lithates,  and  retention  may 
be  present.  The  countenance  is  drawn, 
anxious,  and  pinched.  There  is  extreme 
prostration,  but  rarely  any  delirium' 
or  weakening  of  the  mental  faculties. 
In  the  early  stages  there  may  be  a  dis- 
tinct friction  sound,  due  to  the  deposit 
of  lymph  on  the  peritoneal  surfaces,  and 
audible  on  auscultation  ;  later  on,  marked 
fluctuation,  with  dulness  on  percussion  in 
dependent  parts,  is  present  from  efiiision. 
If  suppuration  occur  the  pain  is  in- 
creased. Pollock  writes  :  "  Occasionally,, 
but  rarely,  subsequent  to  a  wound  of  the 
abdomen,  peritonitis  may  terminate  in 
the  formation  of  an  abscess,  confined  to 
a  proportionately  small  space  in  the 
peritoneal  sac,  and  that  s-uch  ab.scess 
may  of  itself  open  externally,  or  require 
the  aid  of  the  knife  to  allow  of  the  exit 
of  matter." 

Prognosis. — The  gravity  of  the  case 
increases  with  the  extent  of  area  afiected 
and  the  rapidity  of  the  symptoms.  If 
the  result  of  direct  injury,  limited  to  the 
parietes  of  the  peritoneum,  the  prognosis 
is  comparatively  favourable,  but  if  due 
to  septicsemia  or  affection  of  the  viscera, 
death  commonly  ensues  from  collapse  in 
from  seven  to  ten  days.  Unfavourable 
signs  are  cessation  of  pain,  with  a  sub- 
normal temperature,  cold  and  clammy 
surface,  pulse  so  rapid  as  to  be  counted 
with  difficulty,  voice  inaudible,  persistent 
vomiting,  and  hiccough.  Even  in  favour- 
able cases  death  may  occur  at  any  period 


after  apparent  recovery,  fj-om  intestinal 
obstruction,  due  to  adhesive  bands,  the 
products  of  inflammation.  In  favourable 
cases  the  recovery  is  often  very  slow, 
and  the  pulse  will  continue  quick  and 
irregular  long  after  the  other  symptoms 
have  disappeared. 

Treatment. — Absolute  rest  in  bed.  Ice 
and  barley-water  to  relieve  the  thii-st. 
Opium  and  belladonna  in  the  form  of 
suppositories.  Leeches  in  plethoiic 
patients.  Warmth,  applied  by  fomenta- 
tions or  Leiter's  coil,  though  in  some 
cases  cold  gives  more  relief.  Alcohol  in 
the  form  of  brandy  or  champagne  is 
generally  i-equired  after  the  first  on.set. 
The  diet  should  consist  of  beef  tea  and 
broths,  but  aU  solid  food  and  milk 
should  be  interdicted.  In  suppurative 
peritonitis,  abdominal  section,  followed 
by  washing  out  the  peritoneal  cavity 
with  a  weak  antiseptic,  and  then  drainage 
with  a  glass  drainage  tube,  is  the  only 
chance  for  the  patient,  desperate  as  this 
may  seem.  In  septic  peritonitis  the 
bowels  should  be  unloaded  with  castor 
oil  or  sulphate  of  magnesia.  Immense 
quantities  of  brandy  should  be  given 
The  best  internal  remedy  is  liq.  ferr. 
perchlor.  in  tii  xx  doses  every  two 
hours.  Occasionally  sp.  terebinth,  is  use- 
ful. If  there  be  much  vomiting,  nutrient 
enemata  of  strong  pancreatised  meat 
essence  are  of  service.  In  chronic  peri- 
tonitis, calomel  in  small  doses,  combined 
with  opium,  and  counter-irritation  of 
the  abdomen  by  strong  iodine  liniment 
or  blisteiing  fluid,  are  the  most  i-eliable 
measures. 

t  cecal  Abscess  occurs  when  intestinal 
secretion  escapes  in.to  the  peritoneal 
cavity,  or  when  an  adjacent  abscess  has 
opened  into  the  bowel. 

Symi^toms. — Rigor,  high  temperature, 
constipation,  tympanites.  This  is  followed 
by  more  distension,  dulness  on  percus- 
sion, redness,  (sdema,  and  fluctuation. 
The  abscess  may  burrow  among  the 
abdominal  muscles,  or  open  into  the 
vagina,  rectum,  etc. 

Treatment. — Empty  the  abscess  cavity 
with  an  aspii-ator,  the  discharge  being 
characterised  by  its  extremely  offensive 
odoui-.  The  abscess  should  be  washed 
out  with  carbolic  acid  solution.  If  it 
refi.ll,  open  under  aseptic  precautions, 
and  insert  a  drainage  tube.  Iodoform 
is  a  good  dressing. 

Fibcal  Fistula.     Causes.  —  (o)  Ex- 
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ternal  injury:  1.  Wound  of  the  .abdo- 
minal wail  and  gut,  the  latter  adhering 
to  the  former;  2.  Sloughing  of  a  portion 
of  contused  gut,  as  after  the  reduction 
of  a  strangulated  hernia,  etc. ;  3.  In- 
complete union  following  enterorraphy 
or  suture  of  the  gut.  (6)  Abscess, 
(c)  Any  disease  causing  ulceration  and 
sloughing  of  the  gut.  (rf)  After  at- 
tempted radical  cure  of  an  artificial 
anus. 

Treatment. — Pressure,  and  rest  in  bed. 
Cauterise  passage  doAvn  to  the  intestine 
with  the  galvanic  cautery  or  nitrate  of 
silver,  then  starve  the  patient  for  three 
or  four  daySj  and  give  enemata.  Plug 
with  sponge  into  which,  when  dry,  iodo- 
form has  been  rubbed ;  this  must  be 
frequently  changed.  Should  there  be  a 
number  of  fistulous  openings,  they  must 
be  freely  divided  on  a  director,  except 
the  one  most  directly  connected  with 
the  gut.  If  these  measures  be  not 
successful,  a  free  incision  is  made  in  the 
abdominal  wall,  exposing  fully  the  fis- 
tulous opening  into  the  bowel  which  is 
separated  ;  enterorraphy  or  enterectomy 
is  then  practised,  accoiding  to  circum- 
stances. 

Injuries  to  the  Pelvis. 

Rupture  of  the  Bladder  may  occur  very 
easily  when  the  organ  is  distended  with 
urine ;  from  the  most  trivial  injury,  as 
falls  on  the  floor,  running  against  the 
corner  of  a  table;  also  in  falls  backwards, 
or  in  lifting  heavy  weight,  or  from 
violence  applied  to  the  back.  Rupture 
may  be  produced  in  cases  of  fracture  of 
the  pelvis,  penetrating  wound  from 
without,  lastly  in  rare  instances  from 
over-distension  of  its  walls,  as  in  hyper- 
trophy of  the  prostate,  or  stricture  of  the 
urethra,  or  as  the  result  of  ulceration. 
In  most  cases  it  is  the  posterior  wall 
which  suffers  laceration,  so  that  the  urine 
escapes  into  the  peritoneal  cavity  {intra- 
peritoneal rupture),  producing  intense 
traumatic  peritonitis,  with  a  rapidly 
fatal  termination.  In  those  cases  where 
the  injury  occurs  in  a  part  uncovered  by 
peritoneum,  as  the  anterior  wall  or  base 
of  the  bladder  (extra-peritoneal  rup- 
ture), the  urine  finds  its  way  into  the 
connective  tissue  between  the  perito- 
neum and  abdominal  wall,  producing 
sloughing  of  the  tissues ;  it  may  burst 
into  the  peritoneum,  reach  the  subcu- 
taneous   connective    tissue,    or  pass 
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through  the  pelvic  foramina  into  the 
scrotum  and  thighs.  An  open  wovind 
of  the  bladder  is  not  so  dangerous  as 
a  laceration.  The  rupture  has  jagged 
edges,  and  is  followed  by  contraction 
of  the  bladder,  with,  in  some  cases, 
profuse  bleeding. 

Symqjtoms. — Collapse,  feeling  of  some- 
thing having  given  way,  violent  burning 
pain  in  the  hypogastric  region.  Theie 
is  almost  constantly  an  incessant  desire 
to  viiinate  with  inability  to  pass  any 
water,  though  a  small  quantity  of  blood 
may  flow  from  the  urethra.  In  excep- 
tional cases,  however,  the  power  of 
micturition  is  not  lost.  The  patient  is 
unable  to  stand  or  walk.  On  passing  a 
catheter,  the  bladder  will  be  found 
empty,  blood  or  a  little  bloody  urine 
being  alone  drawn  oflT,  unless  the  instru- 
ment pass  through  the  rent,  when  urine 
mixed  with  blood  and  peritoneal  fluid 
may  be  evacuated.  These  symptoms  are 
soon  followed  by  urgent  tenesmus  and 
peritonitis.  If  the  rupture  be  extra- 
peritoneal the  symptoms  are  those  of 
extravasation  of  urine.  If  death  occur 
it  usually  ha,ppens  in  three  to  five  days 
after  the  injury.  The  immediate  risks 
are  htemorrhage,  shock,  peritonitis,  and 
uraemia. 

Treatment. — "When  the  laceration  is 
intra-peritoneal,  laparotomy  should  be 
performed,  the  peritoneal  cavity  care- 
fully cleaned  of  blood  and  urine ;  then 
the  rectum  should  be  distended  with  a 
rectal  bag  to  bring  the  parts  well  into 
view,  and  the  rxipture  carefully  stitched 
with  silk  svitures.  Lateral  cystotomy  is 
then  performed  to  secure  an  exit  for  the 
urine.  If  extra-peritoneal,  and  any 
extravasation  can  be  made  out  by  extei- 
nal  examination,  free  incisions  both 
supra -pubic  and  perineal  should  be  made, 
followed  by  median  or  lateral  cystotomy. 
A  supporting  plan  of  treatment  is 
required.  Opium  is  always  necessary, 
and  the  patient  should  be  allowed  to 
suck  ice. 

Foreign  Bodies  in  the  Male  Genito-Urin- 
ary  Organs. — Poulet  arranges  these  thus : 
(a)  Those  originating  outside  the  body, 
and  introduced  through  natural  channels. 
1.  Therapeutic  origin. — Catheters,  debris 
of  catheters  (metallic,  india-rubber, 
guttapercha),  bougies,  pieces  of  litho- 
trite,  pieces  of  nitrate  of  silver,  cup  of 
a  caustic-holder,  ivory  tip  of  an  English 
sound,  carriage  pin.    2.  Erotic  origin. — 
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Needles,  pins,  penholdoi's,  pencils,  pieces 
of  wood,  pieces  of  whalebone,  soldier's 
primers,  branch  of  a  vine,  cannla  of  a 
syi-inge,  shoemaker's  awl,  pipe  stem, 
heads  of  grains,  fruit  stones,  glass  balls, 
metal  balls,  pieces  of  chalk,  stem  of  coi-n 
Hag,  sticks  of  sealing  wax,  matches,  hair 
pins,  hair  rings  with  seal,  fork  with 
four  prongs,  ear  picks,  fir  branch,  cotton 
wick,  iron  wire,  clasps,  alabaster,  cylin- 
der, straw,  small  key,  bougie,  glass  tube, 
awl,  wax,  paper,  needle  case,  pieces  of 
polished  leather,  head  of  garlic,  fish 
bones,  caudal  vertebrse  of  a  squiri'el,  etc. 
3.  Various  origins  (drunkenness,  in- 
sanity, etc). — Pebbles,  watch  chain,  copper 
ring,  beans,  peas,  etc.,  pins.  {/3)  Intro- 
duced through  artificial  channels. — 1. 
Coming  from  "eflTaction:"projectiles,etc., 
wood,  etc.,  cloth,  etc.  2.  Coming  through 
a  communication  :  pins,  needles,  grains  of 
corn,  grape  seed,  fruit  stones  (plums, 
peaches),  large  wads  of  charpie.  (y) 
Those  formed  in  the  economy  :  teeth, 
hair,  worms,  bone,  various  debris. 

Sym2)toms. — "When  the  body  is  in  the 
urethra  the  symptoms  are  pain,  which 
may  radiate  into  the  perineum,  thighs, 
hypogastrium,  and  abdomen ;  incessant 
desire  to  micturate  ;  more  or  less  reten- 
tion, according  to  the  size  and  shape  of 
the  foreign  body.  Blood  mixed  with 
a  few  drops  of  urine.  If  the  body 
be  fixed,  urethritis  results  ;  the  penis  is 
red,  swollen,  and  cedematous.  Pyrexia. 

Terminations. —  1.  Spontaneous  expul- 
sion (rare).  2.  Passage  into  the  bladder. 
3.  Retention  in  the  urethra ;  in  this 
case  the  foreign  body  becomes  covered 
with  an  incrustation  from  the  dej)osit  of 
urinary  salts. 

Seqioelcp,. — Cystitis,  nephritis,  orchitis, 
periurethral  abscess,  fistulse.  If  the 
urethra  be  injured  extravasation  of 
urine  may  occur. 

Diagnosis  is  made  by  the  patient's 
story ;  examination  of  the  penis,  peri- 
neum, and  per  rectum ;  and  exploration 
with  a  metallic  catheter  or  sound,  the 
surgeon  keeping  his  finger  in  the  rectum 
to  prevent  the  substance  slipping  into 
the  bladder. 

Treatment. — If  possible  extract  by  the 
urethral  forceps,  hooked  sound,  small 
lithotrite,  wire  loops,  etc.,  under  an 
anaesthetic  if  thought  necessary.  Occa- 
sionally the  foreign  body  may  be 
expelled  by  ejecting  wai-m  oil  into  the 
urethra,  and  then  closing  the  prepuce, 


and  holding  it  between  the  finger  and 
thumb  whilst  the  patient  makes  a 
powerful  efibrt  to  pass  water.  Witli 
legard  to  pins  and  hair  pins,  the  points 
should  be  pushed  through  the  skin  by 
bending  the  penis  at  a  right  angle,  or  by 
pressure  from  the  rectum  and  a  puncture 
made  for  extraction ;  of  coui-se  a  hair- 
pin must  be  straightened  by  separating 
its  branches.  If  the  body  cannot  be 
extracted  it  may  either  be  removed  bv 
pei'ineal  section,  button-hole  operation, 
or  pushed  into  the  bladder  and  extracted 
by  median  cystotomy. 

Foreign  Body  in  the  Bladder  occasions 
symptoms  similar  to  stone.  If  .small,  it 
may  be  expelled  spontaneously,  but  in 
most  cases  it  becomes  covered  with  calcu- 
lous incrustations  forming  a  stone. 

Treatment. — If  possible,  remove  it  by 
the  lithotrite,  through  the  natural  pas- 
sages. If  not  able  to  be  thus  extracted, 
median  cystotomy  must  be  performed, 
or  if  more  room  be  desired,  lateral  or 
suprapubic  cystotomy, 

Wovmds  of  the  Generative  Orgafis  in 
the  male  are  occasioned  by  sharp  instru- 
ments or  bullets,  and  may  be  accidental 
or  self-inflicted.  I  have  seen  a  case  of 
extensive  lacerated  wound  of  the  penis 
from  the  bite  of  a  dog,  the  corpora 
cavernosa  being  nearly  completely 
divided  ;  union  occurred  readily. 

Treatment. — If  the  skin  be  alone 
affected  the  wound  is  managed  on 
ordinary  principles,  but  the  healing 
process  takes  place  very  rapidly.  When 
the  deeper  structures  are  implicated, 
haemorrhage  is  profuse ;  if  distinctly 
arterial,  a  ligature  or  torsion  must  l^e 
applied  to  the  bleeding  vessel;  should 
this  be  impossible,  pass  an  acupres.sure 
needle  over  or  under  the  dorsal  artery, 
and  apply  a  figure  of  8  suture  round  the 
ends.  If  venous  or  capillary,  cold  ;  pres- 
sui-e  applied  by  plaster  or  a  narrow 
bandage,  a  large  catheter  being  passed  ; 
and  asti-ingents. 

Ruptxhre  of  the  Frceniim  may  occur 
from  violent  sexual  intercourse,  and  the 
artery  being  torn,  may  bleed  profusely. 

Treatment. — If  the  rupture  of  the 
artery  be  incomplete,  divide  it  right 
across  with  scissors ;  should  the  bleeding 
still  continue,  the  artery  may  be  ligatured 
or  twisted. 

Wounds  of  the  Urethra.  —  Symptomii. 
Discharge  of  blood  from  the  moatus  of 
the   urethra,  and  of   urine  from  the 
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wound.  Simple  incised  wounds,  when 
longitudinal,  readily  heal. 

Treatment. — Pass  a  catheter  and  tie 
it  in ;  bring  the  edges  of  the  wound 
together  by  interrupted  sutures.  Spence 
recommends  when  the  superficial  wound 
is  small,  or  the  soft  parts  over  the 
urethra  imperfectly  divided,  dilating  the 
wound  freely  in  the  line  of  the  raphe  of 
the  perineum,  to  afford  a  fi'ee  outlet  for 
the  urine,  pus,  and  sloughs  of  cellular 
tissue. 

Laceraticm  of  the  Urethra  is  met  with 
from  blows,  kicks,  or  falls  on  the 
perineum,  as  m  bricklayers  from  falling 
astride  a  beam  or  rope ;  from  the  kick 
of  a  horse,  etc.  ;  or  in  consequence  of 
indirect  \'iolence,  as  a  weight  of  earth 
falling  on  the  back  of  the  patient  when 
stooping  ;  rarely  it  is  the  result  of 
fractures  of  the  pubic  portions  of  the 
pelvis.  The  rupture  is  usually  placed  at 
or  immediately  in  front  of  the  membi'an- 
ous  part  of  the  urethra  ;  the  solution  of 
continuity  may  be  partial  or  complete. 

Symptoms. — Tliere  is  as  a  rule  no 
wound  of  the  integuments.  Haemor- 
rhage, usually  in  small  quantity,  oozes 
from  the  orifice  of  the  penis,  but  may 
stream  in  a  copious  flow.  There  is 
much  pain  and  general  shock.  In 
severe  cases  there  are  considerable 
bruising  and  extravasation  in  the 
perineal  region,  the  skin  quickly  pre- 
senting a  dark  purple  colour.  When 
the  neck  of  the  bladder  is  lacerated  as 
well  as  the  urethra,  extravasation  of  urine 
occurs  immediately ;  but  when  the  injury 
is  confined  to  the  urethra,  on  the  patient 
attempting  to  pass  water  little  or  none 
passes  from  the  meatus,  a  burning  pain 
is  felt  in  the  perineum,  the  urine  passing 
through  the  laceration  and  becoming 
extravasated.  On  making  an  attempt 
to  introduce  a  catheter,  it  will  be  stopped 
at  the  point  of  injury,  or  pass  with 
difl&culty.  The  most  extensive  injury  to 
the  urethra  may  be  present  without  any 
symptom  in  the  perineal  region  for  some 
time  after  the  accident.  A  contusion  of 
the  perineum  without  laceration  of  the 
urethra  is  sufficient  to  occasion  retention 
of  urine  requiring  the  use  of  a  catheter. 
The  after-effects  are  serious,  as  if  the 
laceration  be  only  partial  a  traumatic 
stricture  is  left  ;  if  complete  the  urethra 
may  be  obliterated  and  perineal  fistulse 
form. 

Treatment.  —  A    full  -  sized  elastic 


catheter  without  a  stylet. if  possible,  but 
if  not,  with  one,  must  be  passed  into  the 
bladder,  keeping  the  point  along  the 
roof  of  the  urethra.  An  india-rubber 
tube  is  fastened  to  the  catheter  to  allow 
the  urine  to  flow  away  as  fast  as  it  is 
secreted.  If  the  oper'ator  cannot  succeed 
with  an  elastic  instrument,  he  must 
cautiously  try  a  silver  one.  Should  this 
be  unsuccessful,  the  patient  must  be 
placed  in  the  lithotomy  position,  and 
perineal  section  by  Wheelhouse's  or 
Cock's  operations  performed.  If  the 
rupture  be  complete,  the  two  ends  should 
be  stitched  together  if  possible,  through 
the  external  wound  or  perineal  section  ; 
but  should  there  be  much  bleeding,  this 
measure  must  be  postponed  for  a  few 
days.  If  the  perineum  be  hard  and 
throbbing,  free  incisions  should  be  made 
in  it.  To  control  bleeding,  ice,  hot 
water,  and  pressure  with  a  petticoated 
lithotomy  tube,  or  Brown's  tampon,  are 
necessary.  In  cases  of  retention,  where 
the  urethra  cannot  be  found,  the  bladder 
may  be  tapped  per  rectum.  Opium  and 
belladonna  suppositories  are  necessary  to 
relieve  the  vesical  irritability.  Good  diet 
and  strict  clea.nl  iness. 

Wounds  of  the  Rectum  generally  heal 
well  ;  but  if  lacerated,  and  the  rectum 
much  separated  from  its  connections, 
may  be  followed  by  erysipelas,  hsemor- 
rhage,  abscess,  sloughing,  pyaemia,  or 
peritonitis. 

Treatment.  —  The  rectum  must  be 
emptied  of  faecal  matter  and  opium 
gr.  j  om.  4  h.  administered.  The  diet 
should  consist  of  cold  scalded  milk.  The 
bowels  should  not  be  moved  for  ten  or 
twelve  days.  If  the  rectum  cannot  be 
kept  empty,  the  sphincter  should  be 
divided.  For  hremorrhage  vide  Diseases 
of  Rectum. 

Foreign  Bodies  in  the  Rectum  may  be 
divided  into  :  1.  Those  introduced 
through  the  mouth,  which  are  similar 
to  those  met  with  in  oesophagus;  2. 
Those  formed  in  the  intestine,  as  sterco- 
raceous  or  calculous  masses  ;  3.  Those 
introduced  through  the  anus,  either 
accidentally,  maliciously,  or  voluntarily 
(for  therapeutic  piu-poses,  purposes  of 
concealment,  as  in  thieves,  or  the  grati- 
fication of  morbid  sexual  appetite). 

Nature  of  Foreign  Bodies. — Pointed 
or  irregular  bodies,  as  fish  bones,  kernels, 
needles,  pins,  nails,  egg  shells,  are 
generally  those  introduced  by  the  mouth. 
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Those  passed  in  through  the  anus  are 
generally  large,  and  often  surprisingly 
so,  as  bottles,  beer  glasses ;  tliese  are 
usually  smooth,  rounded,  and  blunt. 

Symptoms.  —  1.  Pain.  2.  Spasmodic 
contraction  of  the  muscular  coat  of  the 
bowel.  3.  Constipation  ;  or  muco- 
purulent or  bloody  stools.  4.  Contrac- 
tion of  sphincter.  5.  Geni to-urinary 
troubles.  6.  "When  the  foreign  body  is 
large  it  may  produce  a  tumour  in  the 
perineum.  7.  Foreign  body  can  be  felt 
through  the  anus. 

Sequelce.  —  Chronic  inilammation, 
ulceration,  and  gangrene  of  the  mucous 
lining  of  the  rectum.  Profuse  haemor- 
rhages. Invagination  of  the  rectum  if 
the  foreign  body  be  hollow.  Perirectal 
cellulitis.  If  the  peritoneum  be  pierced 
through  the  rectum,  acute  peritonitis. 
Perforation  into  the  bladder  (rare). 
Abscesses  pointing  in  the  abdomen, 
perineum,  labise  majorse.  Gangrenous 
abscesses  of  the  ischio-rectal  fossa. 
Abscesses  of  the  margin  of  the  anus. 
Fistulse  or  cracks.  Obstruction  of  the 
bowels. 

Diagnosis  is  ascertained  from  the 
patient's  story,  subjective  symptoms, 
and  bimanual  examination  through  the 
abdominal  wall  and  rectum.  The 
speculum  and  bougies  are  of  service. 
It  is  always  advisable  to  examine  per 
anum  when  constipation  has  existed  for 
several  days. 

Treatment. — Wash   out   the  rectum 


with  an  enema  of  lukewarm  water,  and 
place  the  patient  in  a  state  of  ana's- 
thcsia.  The  sphincter  should  first  be 
forcibly  dilated  with  the  two  thumbs. 
Large  foreign  bodies,  if  fragile,  as  gla.s.ses, 
tumblers,  stone  jars,  etc.,  should  be 
removed  if  possible  intact  by  the  fingers, 
forceps  covered  with  cloth,  dilating 
for  ■ceps,  obstetric  forceps,  hand  in  the 
rectum,  hooks,  etc.  If  the  body  cannot 
be  removed  whole,  the  parts  must  be 
protected  by  leather  or  cotton,  and  the 
body  broken  by  a  lithotrite,  craniotomy 
forceps,  or  cephalotiibe.  If  more  room 
be  required,  linear  rectotomy  or  resection 
of  the  coccyx  may  be  used.  If  the 
body  be  not  fragile  it  must  be  removed 
with  strong  forceps  or  lithotomy 
extractors.  When  the  body  is  of  wood 
it  may  be  pierced  with  a  gimlet  and 
thus  withdrawn.  Pointed  bodies  that 
have  perforated  the  walls,  if  vertical, 
may  be  pushed  through  the  skin 
and  thus  removed.  In  other  cases  the 
body  can  be  seized  with  forceps  and 
pushed  upwards  until  the  lower  ex- 
tremity is  free,  and  then  extracted ;  or 
may  be  divided  before  being  removed 
with  cutting  pliers.  Occasionally  a 
cylindrical  speculum  is  neces.sary,  as  in 
the  case  of  a  fork,  in  order  to  protect 
the  mucous  membrane.  W^hen  the  body 
is  hooked  it  mu.st  be  extracted  by  the 
hand  or  divided  by  a  saw,  the  rectum 
being  protected  by  a  gorget. 


CHAPTEE  XXXI. 

HERNIA. 


By  a  hernia  is  meant  the  protrusion  of 
an  internal  organ,  covered  by  integu- 
ments, fi'om  its  containing  cavity,  with- 
out there  being  any  external  woimd. 

Abdominal  Hernia  may  be  met  with 
at  almost  any  part  of  the  abdominal 
wall,  but  mtst  frequently  occurs  where 
openings  naturally  exist  for  the  passage 
of  blood-vessels. 

Structure. — A  hernia  consists  of  two 
parts,  the  sac  and  its  contents. 

The  Sac  is  formed  of  peritoneum, 
which  is  either  pushed  forward  by  the 
gut  as  it  enters  the  aperture  (acquired 
hernial  sac),  or  already  exists  as  the 


vaginal  process  of  peritoneum,  forming 
a  serous  canal  or  pocket  into  which  the 
hernia  escapes  (congenital  hernial  sac). 
In  exceptional  cases  the  sac  may  be 
absent,  as  in  organs  which  are  not 
normally  completely  enveloped  in  peri- 
toneum,— such,  for  example,  as  the 
cnecum,  colon,  or  bladder, — and  in  cases  of 
rupture  of  thesacby  violenceorulceration. 
Two  sacs  may  be  present,  constituting  a 
double  hernia,  both  having  been  pro- 
truded through  the  same  aperture.  One 
sac  may  be  behind  or  within  the  other ; 
occasionally  the  sac  is  bifurcated.  The 
sac  consists  of  two  part«,  the  neck  and 
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the  body.  The  neck  is  the  narrow,  con- 
sti'icted  portion,  often  thickened  and 
opaque,  which  is  surrounded  by  the 
edges  of  the  natural  or  accidental  open- 
ing at  which  the  hernia  manifests  itself. 
The  body  is  external  to  the  abdominal 
cavity,  and  is  of  a  more  or  less  globular 
form,  varying  in  size  from  a  cherry  to  a 
cocoa-nut,  or  larger ;  as  a  general  rule, 
the  smaller  the  sac  the  more  recent 
the  hernia.  The  body  is  thin  at  first, 
but  in  old  hernise  becomes  thickened, 
opaque,  and  dense.  The  sac  soon  con- 
tracts adhesions  to  its  coverings  from 
inflammatory  action,  and  then  cannot 
be  returned  within  the  parietes  of  the 
abdomen.  It  increases  with  the  size  of 
the  hernia,  chiefly  by  fresh  protrusion 
of  adjacent  peritoneum,  but  partly  by 
increased  growth,  and  partly  by  disten- 
sion and  separation  of  its  fibres. 

The  Contents  vary  greatly.  Most  fre- 
quently they  consist  of  a  small  quantity 
of  fluid  and  a  portion  of  bowel,  generally 
the  small  intestine,  and  especially  the 
lower  pai't  of  the  ileum  (enterocele).  The 
large  intestine  is  but  rarely  included, 
though  the  csecum  and  vermiform  appen- 
dix are  sometimes  met  with.  Omentum 
often  accompanies  the  intestine  (entero- 
epiploccle) ;  it  may  alone  descend  (epi- 
plocele).  In  an  entero-epiplocele  the  gut 
is  sometimes  completely  surrounded  and 
enveloped  by  omentum,  which  may  thus 
produce  strangulation ;  in  other  cases 
the  omentum  forms  a  complete  bag  or 
sac.  Other  organs  beside  intestine  have 
been  met  with  forming  the  contents  of  a 
hernial  sac,  as  the  stomach,  gall-bladder, 
liver,  spleen,  ovaries,  bladder,  and  uterus. 

In  old  hernise,  adhesions  often  form 
between  the  coils  of  contained  viscera, 
or  between  the  wall  of  the  sac  and  the 
intestine  or  omentum. 

Hydrocele  of  the  Hernial  Sac  is  a  very 
rare  sequel ;  it  occiirs  in  an  old  hernia, 
from  the  fluid  collecting  at  the  bottom 
of  the  sac,  all  communication  with  the 
peritoneal  cavity  beiag  cut  off,  either  by 
the  radical  cure  of  a  rupture,  or  the 
:  adhesion  of  omentum  or  gut  to  the  upper 
]  part  and  neck  of  the  sac. 

Causes   of    Hernia.  —  Predisposing. 

1.  Sex  :  Men  are  much  more  frequently 
affected  with  this  disease,  especially  the 
inguinal  variety  ;  femoral  and  umbilical 
hernise  are  more  common  in  women, 
being  seldom  met  with  in  the  male. 

2.  Age :  In  the  male  it  is  often  met 


with  in  infancy,  decreasing  in  frequency 
until  the  thirteenth  year,  and  then  pro- 
gi-essively  increasing.  3.  Occupation  : 
Those  employments  necessitating  violent 
muscular  efforts  are  conducive  to  the 
formation  of  a  hernia.  4.  Hereditary 
predisposition,  particularly  as  affecting 
the  closure  of  the  vaginal  process  of  the 
peritoneum,  and  producing  an  elongated 
condition  of  the  mesentery.  5.  Unusual 
laxity  of  the  muscular  structures  of  the 
abdomen,  which  may  be  occasioned  by 
pregnancy,  ascites,  obesity,  tumours,  tight 
lacing,  etc. 

Exciting. — Unusual  forcible  efforts,  in 
which  the  diaphragm  is  inordinately  con- 
tracted, as  in  lifting  a  heavy  weight, 
straining  at  stool,  the  expulsive  efforts 
of  parturition,  jumping,  coughing,  vomit- 
ing, difficult  micturition  the  result  of 
stricture,  etc.  Occasionally  a  I'upture 
is  produced  as  the  immediate  consequence 
of  external  violence,  as  a  blow  or  wound. 

A  hernia  may  be  :  (a)  Reducible ;  (/S) 
Irreducible ;  or  (y)  Strangulated. 

(a)  Reducible  Hernia. — When  reducible 
a  hernia  can  be  completely  returned  into 
the  abdomen  by  properly  applied  pres- 
sure. 

Symptoms.  —  1.  A  soft,  somewhat 
elastic  swelling,  compressible  with  the 
fingers,  painless  and  without  undue  heat, 
and  having  a  neck  fixed  firmly  to  the 
abdominal  walls.  It  increases  in  size  on 
standing  upright,  when  working  or  cough- 
ing, or  after  a  heavy  meal.  2.  It  im- 
parts a  distinct  impulse  to  the  surgeon's 
finger  when  the  patient  coughs.  3.  On 
percussion,  if  the  sac  contain  intestine 
it  emits  a  resonant  hollow  note ;  but 
should  the  bowel  contain  faeces,  it  yields 
on  percussion  a  dull  note,  and  may  be 
hard,  smooth,  elastic,  and  continuous. 
Omentum  also  gives  a  dull  note,  but  is 
soft,  flabby,  and  doughy,  irregular,  no- 
dulated, and  without  an  impulse.  4.  Dur^ 
ing  recumbency,  if  the  hernia  be  formed 
of  intestine,  on  manipulation  it  passes 
up  easily,  smoothly,  and  suddenly,  with 
a  distinct  gurgling  noise,  and  on  pressing 
the  finger  over  the  ring  will  not  return. 
If  the  intestine  contain  faeces,  its  shape 
is  altered  on  handling,  and  it  returns 
slowly  and  almost  without  noise.  When 
omental  the  rupture  is  reduced  without 
gurgling,  gradually,  and  often  with 
difficulty. 

Treatment. — Reduce  the  hernia  by  the 
taxis  applied  in  the  manner  appropriate 
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to  the  particular  variety,  and  apply  a 
truss. 

With  regard  to  trusses,  there  are  any 
number,  each  maker  pi-ofessing  to  excel 
the  rest  in  various  points  of  superiority. 
The  considerations  to  be  attended  to  are  : 
1.  Accurate  fit;  2.  Sufficient  strength  to 
prevent  the  rupture  coming  down ;  3. 
The  surface  of  the  pad  must  be  as  nearly 
flat  as  possible ;  4.  The  pad  must  press 
on  the  walls  and  sides  of  the  hernial 
canal.  Wood's  horse-shoe  pad  is  excellent 
for  inguinal  hernia ;  he  also  uses  a  ring 
pad  for  cases  of  direct  inguinal  hernia, 
and  an  egg-shaped  pad  for  femoral  hernia. 

To  Measure  a  Person  for  a  Truss. — In 
the  inguinal  form,  take  the  circumference 
of  the  body  round  the  hips  (between  the 
crista  ilii  and  great  trochanter),  and 
measure  the  distance  between  the  sym- 
physis pubis  and  anterior  iliac  spine,  half 
of  which  distance  is  the  position  of  the 
internal  abdominal  ring.  For  femoral 
hernia,  besides  the  circumference  round 
the  hips,  the  distance  of  the  saphenous 
opening  from  the  symphysis  pubis  and 
anterior  iliac  spine  should  be  given.  The 
truss  should  always  be  put  on  and  off 
when  the  patient  is  lying  down.  In 
order  to  harden  the  skin  under  the  pad 
o-f  the  truss,  it  should  be  bathed  with 
alcohol  containing  powdered  alum.  To 
ascertain  if  the  truss  fit,  the  wearer 
must  sepai'ate  his  legs,  lean  forward  over 
the  back  of  a  chair,  and  cough  or  strain ; 
should  the  rupture  keep  up,  the  instru- 
ment is  a  good  fit.  Every  person  having 
a  hernia  should  have  two  trusses,  so  that 
on  any  accident  occurring  to  one,  he  can 
wear  the  other  whilst  it  is  repaired; 
many  persons  have  lost  their  lives  for 
want  of  this  precaution. 

(^)  Irreducible  Hernia  is  one  in  which 
the  contents  cannot  be  returned  into  the 
abdominal  cavity.  It  is  usually  of  long 
standing,  and  large  size,  containing 
omentum  and  gut. 

Causes. — 1.  Outside  the  sac:  Con- 
traction of  the  opening  in  the  wall  of  the 
abdomen ;  contraction  of  the  peritoneal 
cavity.  2.  In  the  sac- wall :  Constric- 
tion of  the  neck  of  the  sac ;  hour  glass 
contraction  of  the  sac ;  foi-mation  of 
membranous  bands  across  the  sac;  hernise 
of  the  caecum,  sigmoid  flexure,and  bladder, 
when  they  have  no  sac,  are  irreducible  ; 
adhesions  between  the  sac  and  its 
contents.  3.  Sac-contents :  Alteration 
of  form  and  deposit  of  fat  in  the  omen- 


tum ;  great  bulk  of  the  hernia  ;  adhesions 
of  the  protrud(-!d  parts  to  each  other; 
presence  of  much  fluid  in  the  sac ;  sud- 
den descent  of  a  lai-ge  amount  of  intes- 
tine or  omentum  ;  and  impaction  of  the 
bowel  with  fsecal  matter. 

Sym/ptoms. — A  colourless,  elastic  tu- 
mour, which  is  often  resonant  on 
percussion.  Habitual  disorder  of  the 
digestive  organs,  with  colicky  dragging 
pains,  sensation  of  weakness,  constipation, 
flatulence  and  othei'  dyspeptic  symptoms. 
It  is  apt  to  be  obstructed  and  then 
become  strangulated ;  and  is  also  liable 
to  be  injured  by  external  violence. 

Treatment. — The  indications  are  :  1. 
To  render  the  hernia  reducible  if  possi- 
ble ;  2.  To  prevent  it  increasing  in  size ; 
3.  To  treat  the  dyspeptic  symptoms.  To 
make  the  rupture  reducible  the  patient 
is  kept  in  bed,  on  a  spare  diet,  and  ice 
applied  to  the  swelling.  Purgatives,  as 
sulphate  of  magnesia,  jalap,  or  enemata, 
are  necessary.  Pil.  hydrarg.  and  antim. 
potass,  tart,  internally  for  some  time, 
followed  by  iodide  of  potassium.  To 
prevent  increase  in  size,  the  hernia  is 
supported  by  a  truss,  with  a  concave  pad, 
moulded  on  a  plaster  cast  of  the  hernia  ; 
or  if  too  large  for  this,  by  a  suspensory 
bandage.  The  third  indication  is  ob- 
tained by  attention  to  the  bowels  and 
diet. 

Inflamed  Irreducible  Hernia  is  one  in 
which  the  coverings  are  attacked  by  in- 
flammation. It  usually  occurs  as  the 
result  of  some  injury,  and  is  most  apt  to 
present  itself  in  a  hernia  containing 
omentum. 

Symptoms. — The  swelling  is  red,  hot, 
swollen,  indurated,  and  painful,  but 
there  is  no  tension  at  its  neck.  The 
skin  is  often  (Edematous.  Tlie  patient 
is  feverish  and  symptoms  of  peritonitis 
soon  set  in,  at  first  local  and  circum- 
scribed, afterwards  general :  vomiting 
may  be  present,  but  is  never  feculent. 
Constipation  is  rarely  complete,  flatus 
and  some  fluid  fseces  passing.  This  con- 
dition may  result  in  suppuration,  but  as 
a  rule,  resolution  takes  place. 

I'reatmenl. — Absolute  rest  in  bed  : 
leeches  to  the  sac,  and  ice  or  Leiter's 
tubes.  Calomel  and  opium  internally. 
To  relieve  the  bowels,  enemata.  A 
scanty  fluid  diet  is  necessary. 

Incarcerated  or  Obstmcted  Hernia  is 
the  term  applied  to  the  accumulation 
and  impaction  of  partially  digested  food. 


HERNIA. 


259 


f  £Bcal  matter,  and  flatus  in  a  hernia,  pro- 
ducing temporary  obstruction.  This 
accident  usually  occurs  in  old  people 
who  have  long  suffered  from  an  irre- 
ducible hernia. 

Symptoms. — Constipation,  often  not 
complete,  with  eructations  and  some- 
times vomiting.  No  tension  of  the 
tumour.  Slight  pain,  sense  of  weight 
and  uneasiness,  dragging  sensation  at  the 
umbilici*.  Colicky  pains  and  eructations 
with  flatulent  distension  of  the  abdomen. 
There  is  no  marked  constitutional  dis- 
turbance. 

Treatment. — Rest  in  bed.  1.  Clear 
out  the  lower  part  of  the  bowel  by  an 
enema  of  turpentine  and  castor  oil,  or  a 
compound  colocynth  enema,  thrown  up 
through  a  long  tube.  2.  If  not  reheved, 
apply  ice  to  the  tumour,  and  then  the 
taxis  under  chloroform  to  empty  the 
contents  of  the  swelling.  Occasionally 
hot  fomentations  are  preferable  to  ice, 
and  the  patient's  feelings  should  be  con- 
sulted in  this  matter.  3.  Afterwards 
calomel,  or  croton  oil  and  colocynth, 
should  be  given.  Spence  writes,  with 
regard  to  doubtful  cases  of  strangulation : 
"  WJien  in  doubt,  operate." 

(y)  Strangulated  II eimia  is  one  which  is 
not  only  irreducible,  but  somewhere  about 
its  neck  is  so  tightly  constricted  that  the 
circulation  of  the  gut  is  impeded,  which 
produces  congestion,  and  unless  relieved 
runs  on  to  gangrene.  Strangulation 
may  occur  at  the  first  descent  of  a 
hernia  from  the  pressure  of  the  aperture ; 
or  this  may  occur  in  cases  of  old  stand- 
ing from  another  portion  of  bowel  being 
forced  into  the  sac. 

Symptoms. — Local.  A  tense  swelling 
which  cannot  be  reduced.  Pain  com- 
mencing at  the  neck  of  the  hernia.  No 
impulse  or  increase  of  size  on  coughing. 
— General.  Absolute  constipation  and 
nausea,  followed  by  vomiting,  which  is 
at  first  gastric  with  some  bilious  matter, 
and  then  intestinal  or  stercoraceous, 
resembling  in  colour  and  odour  a  mixture 
of  fffices  and  water.  The  higher  the  seat 
of  constiiction  the  quicker  does  vomiting 
occur.  Two  theories  are  stated  to 
account  for  the  causation  of  vomiting. 
1.  That  this  is  due  to  reversed  peri- 
staltic action.  2.  That  increased  and 
violent  peristaltic  action  causes  a  cir- 
cumferential downward  cm-rent  and  a 
1  central  upward  one.  CoUcky  and  diag- 
i  ging  pains  at  the  abdomen.  Great 


thirst.  Constitutional  depression  pi'o- 
gressing  to  a  state  of  a  collapse.  This 
is  followed  by  symptoms  of  peritonitis. 
Tense  and  swollen  state  of  the  abdomen  ; 
tenderness  and  lancinating  pains  about 
the  belly  and  tympanites.  The  patient 
Ues  on  his  back  with  the  knees  drawn 
up.  The  pulse  is  at  fii-st  full,  but  after- 
wards frequent,  hard,  and  wiry;  a 
pulse  of  120  denotes  danger.  The 
tongue  is  dry  and  brown,  tremulous, 
and  protruded  with  difliculty.  The 
countenance  assumes  the  Hippocratic 
aspect,  being  shrunken,  collapsed,  pale, 
and  anxious,  with  dark  lines  under  the 
eyes  ;  the  extremities  are  cold  as  ice. 
The  urine  is  scanty  and  of  high  specific 
gravity ;  the  chlorides  are  diminished  in 
amount,  and  when  strangulation  has 
lasted  some  time,  albuminuria  is  present. 
On  the  onset  of  gangrene,  hiccough ; 
cold,  clammy  perspirations  ;  feeble, 
irregular,  and  fluttering  pulse  ;  and 
sudden  cessation  of  pain  in  the  tumour 
appear.  The  period  at  which  death 
occurs  is  generally  from  three  to  five 
days. 

In  old -standing  cases  the  symptoms 
are  slighter  and  may  be  oveilooked.  In 
small  hernise,  especially  femoral,  the 
local  symptoms  may  be  very  slight  ; 
should  there  be  much  omentum  in  the 
sac,  the  tumour,  even  though  strangu- 
lated, may  feel  soft  and  loose.  It  is  to 
be  noticed  that  if  a  small  knuckle  of 
intestine  in  a  large  hernia  be  strangu- 
lated by  adhesions  within  the  sac,  there 
may  be  still  an  impulse  on  coughing. 
Vomiting  in  rare  cases  may  be  slight, 
absent,  or  non-feculent.  Opium,  when 
given,  masks  the  symptoms.  In  strangu- 
lated omental  hernia  the  symptoms  are 
slighter,  and  often  the  constipation  is 
not  absolute.  Symptoms  of  rare  occur- 
rence are  congestion  of  the  lungs, 
cramps  in  the  limbs,  delirium,  and  in 
children  convulsions. 

Seat  of  Stricture. — This  is  usually  at 
the  neck  of  the  sac,  either  outside  in  the 
tendinous  structures  surrounding  it  ; 
in  the  wall  of  the  sac  at  the  neck  or 
body ,-  and  occasionally  inside  the  sac, 
the  gut  being  constricted  by  bands,  or  by 
omentum.  In  some  cases  the  bowel 
becomes  twisted  on  itself  within  the  sac, 
forming  a  volvulus,  and  thus  occasioning 
strangulation. 

Effects  on  the  Gut. — (1st  Stage.) 
Congestion.    The  bowel  is  of  a  claret 
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or  purplish  brown  colour,  the  surface  of 
the  intestine  only  slightly  ridged  along 
the  line  of  the  vessels,  the  coats  a  little 
swollen  and  pud'y,  and  the  sac  contains 
a  straw  -  coloured  hernial  fluid.  The 
tumour  is  tense  and  firm,  tender  when 
handled,  irreducible,  and  without  im- 
pulse on  coughing.  Pain  is  experienced 
of  an  aching  or  dragging  character ; 
the  patient  lies  on  his  back  with  the 
knees  drawn  up ;  anxious  expression ; 
commencing  feeling  of  nausea ;  thii'st. 

(2nd  Stage.)  Inflammation.  —  The 
sac  increases  in  size ;  the  hernial  fluid 
contains  flakes  of  lymph,  and  is  of  a 
rosy  colour.  The  surface  of  the  gut  is 
I'oughened,  coated  with  flakes  of  lymph, 
feels  sticky  to  the  finger,  and  is  of  a 
dark  purple  colour.  Patches  of  extra- 
vasated  blood  are  often  present  in  the 
subserous  connective  tissue.  The  coils 
are  often  more  or  less  united ;  the  coats 
of  the  gut  thickened  and  oedematous  ; 
the  omentum  intensely  congested.  The 
tumour  is  hard  and  tight  ;  the  patient 
unable  to  lie  with  his  legs  extended  ; 
local  tenderness  on  slight  percussion. 
The  dragging  pains  are  increased. 
Tympanites,  increased  colic,  and  general 
symptoms  of  peritonitis. 

(3rd  Stage.)  Gangrene. — The  sac  is 
elastic  and  more  or  less  flaccid ;  the 
contents,  of  a  dark  poit-wine  colour, 
containing  blood,  coagula,  pus,  flakes  of 
lymph,  and  portions  of  omentum,  are 
very  oflfensive  ;  surface  of  the  gut  very 
rough,  having  lost  its  lustre,  elasticity, 
and  polish,  of  an  ashy  grey  or  dull  black 
colour,  soft  and  easily  torn.  The  bowel 
is  often  ulcerated  at  the  seat  of  stricture, 
and  the  intestine  fixed  to  the  mouth  of 
the  sac  by  adhesions.  The  omentum 
is  dark  purplish.  The  integuments  over 
the  hernia  are  of  a  dusky  red,  oedematous, 
and  finally  emphysematous  crackling  sets 
in,  which  is  a  sure  sign  of  gangrene. 
The  general  symptoms  of  gangrene  fever 
supervene.  If  the  progress  be  not  ar- 
rested, gangrene  of  the  skin  takes  place, 
the  sac  giving  way,  and  an  artificial  anus 
results. 

Effects  of  the  Strangulation  on  the 
part  of  the  Intestinal  'J'ract  not  involved 
in  the  Hernia. — The  portion  between 
the  stomach  and  the  hernia  is  distended 
with  flatus  and  dark  brown  fluid.  The 
mxicous  membrane  congested  ;  the 
serous  membrane  aLso  congested  and 
mottled  with  red  patches.  The  muscular 


coat  loses  its  power  of  contractility. 
The  part  below  the  hernia  is  auajmic 
and  contracted.  Appearances  due  to 
peritonitis  may  be  present. 

Diagnosis  requires  to  be  made  from : 
"  1.  Obstructed  irreducible  hernia. — In 
this  there  are  no  acute  symptoms,  and 
the  rupture  will  generally  be  found  to 
be  a  large  one  of  old  standing.  It  may 
be  tense  and  swollen,  but  is  not  tender 
to  the  touch,  and  always  presents  some 
impulse  on  coughing.  There  is  no  sign 
of  peritonitis.  There  may  be  consti- 
pation ;  there  is  no  vomiting,  or,  if 
present,  it  is  simply  the  contents  of  the 
stomach.  The  result  of  appropriate 
treatment  will  remove  any  doubt  as  to 
the  nature  of  the  affection. 

2.  Inflamed  irreducible  hernia. — Here 
are  great  tenderness  and  pain  in  the 
tumour,  with  pyrexia,  and  some  general 
peritonitis,  but  no  vomiting;  or  if  the 
patient  have  vomited  once  or  twice,  he 
does  not  continue  to  do  so  with  the  same 
violence,  or  in  the  same  quantity  as  he 
would  if  the  peiitonitis  were  the  result 
of  strangulation.  The  constipation  is 
not  complete,  flatus  and  liquid  faeces 
passing. 

3.  General  peritonitis  conjoined  with 
hernia.^ —  Here  the  diagnosis  is  often 
extremely  difficult,  especially  if  the  her- 
nia be  an  ii-reducible  one.  In  these 
cases,  however,  it  wUl  be  observed  that 
the  peritonitis  may  be  most  intense  at  a 
distance  from  the  sac ;  that  there  will  be 
little  or  no  vomiting,  or  if  there  be  it  is 
simply  of  mucus  and  the  contents  of 
the  stomach,  and  that  the  constipation 
is  not  insurmountable  by  the  ordinary 
means. 

4.  In  double  hernia,  one  tumour  may 
be  strangulated  and  the  other  not, 
though  irreducible.  In  these  circum- 
stances it  may  at  first  be  a  little  difficult 
to  determine  which  is  the  seat  of  the  con- 
striction. This,  however,  may  be  ascer- 
tained by  observing  the  greater  tension 
and  tenderness  about  the  neck  of  tho 
strangulated  than  of  the  unconstricted 
hernia.  [In  a  female  with  an  inguinal 
and  femoral  rupture,  accompanied  by 
symptoms  of  strangulation,  if  the  sur- 
geon cannot  diagnose  which  hernia  is  the 
source  of  trouble,  he  .should  operate  on 
the  femoral  first.] 

5.  The  co-existence  of  early  pregnancy, 
or  a  threatened  miscarriage,  may  obscurf 
the  diagnosis.    Here  it  may  be  stated 
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generally  that  the  vomiting  of  pregnancy 
never  becomes  stercoraceous ;  that  con- 
stipation, if  it  exist,  does  not  resist  the 
action  of  aperients  or  enema ta;  and 
that  the  local  signs  of  strangulation  are 
usually  well  marked  (Erichsen)." 

Treatment. — The  first  measure  at  our 
disposal  is  the  taxis,  or  reduction  of  the 
hernia  by  the  use  of  the  hands.  The 
patient  should  be  placed  on  his  back 
with  the  shoulders  low,  hips  raised  by  a 
pillow  under  the  buttocks,  and  the  thigh 
half  bent  on  the  abdomen  and  adducted. 
The  fingers  of  the  left  hand  are  placed 
on  the  neck  of  the  hernia  ;  the  right 
hand  spread  out  grasps  the  tumour, 
draws  it  down,  and  then  pushes  it  in  the 
line  of  its  descent  with  a  kneading 
motion.  In  thin  persons  the  return  of 
the  hernia  may  be  facilitated  by  putting 
the  tip  of  the  finger  under  the  edge  of 
the  ring  and  pulling  it  firmly  to  one  side. 
Dr.  Allen,  of  California,  uses  a  special 
dilator  for  the  same  purpose.  The 
utmost  gentleness  must  be  used  or  the 
gut  will  be  bruised  ;  after  the  intestine 
has  been  strangulated  twenty-four  hours, 
it  is  liable  to  become  gangrenous  or 
burst  from  manual  pressure,  or  cut 
against  the  edges  of  the  hernial  aper- 
ture ;  death  resulting  from  fsecal  extra- 
vasation or  the  formation  of  an  artificial 
anus.  If  the  bowel  burst  it  glides  away 
fiom  the  finger,  and  the  tumour 
disappears  without  gvirgling,  followed  by 
intense  pain  in  the  abdomen,  retching, 
and  hiccup  ;  the  soft  tissues  become 
puffy  and  emphysematous,  and  occasion- 
ally a  fsecal  odour  is  distinctly  percep- 
tible. The  taxis  should  not  be  tried  for 
more  than  half  an  hour.  Hey  writes  : 
"  The  smaller  the  hernia,  the  less  hope 
tiiere  is  of  reducing  it  by  taxis."  Wood 
recommends  in  cases  of  difficulty  the 
inverted  j^sition.  This  is  best  and  most 
quickly  accomplished  by  drawing  the 
patient,  with  the  upper  part  of  the 
mattress,  bed,  and  bedding,  off  the 
side  of  the  bedstead,  and  placing  them 
on  a  low  stool  or  on  the  floor,  keeping 
the  patient's  hips  on  the  side  of  the 
bedstead  with  the  knees  still  drawn  up. 
To  aid  the  return  of  the  bowel,  an 
assistant  presses  gently  with  his  hand 
on  the  abdomen  near  the  rupture,  sliding 
it  slowly  from  the  strangulated  part 
while  the  patient  makes  a  slow  and  deep 
inspiiution.  In  all  difficult  cases  chloro- 
form, or  the  A.O.E.  mixture  (alcohol  1 


part,  chloroform  2  parts,  ether  3  parts), 
is  of  the  greatest  service ;  and  befoi'S 
the  patient  is  anjesthetised  the  surgeon 
should  obtain  his  permission,  and  be 
prepared  to  operate,  if  the  taxis  fail. 
The  ether  spray  on  the  tumour  is  some- 
times an  assistance,  as  is  also  puncture 
of  the  gut  with  the  needle  of  a  hypo- 
dermic syringe.  The  subcutaneous  in- 
jection of  m  X  of  sulphuric  ether  over 
the  seat  of  the  hernia  is  often  of  service 
in  aiding  the  taxis,  but  is  liable  to 
produce  sloughing  of  the  skin.  The 
taxis  must  not  be  used  if  symptoms  of 
gangrene  be  present,  or  the  hernia  be 
inflamed,  and  in  femoral  hernia  where 
the  vomiting  is  fjBcal.  In  old-standing 
cases  give  an  enema  of  gruel  and  castor 
oil,  with  some  spirits  of  tui'pentiue ;  or 
ol.  olivse  O  iv,  ol.  ricini,  ol.  terebinth, 
dd  f^iij-  These  should  be  injected 
through  a  tube  nine  or  ten  inches  long, 
and  passed  high  up  into  the  gut.  Then 
apply  a  bladder  of  ice  to  the  tumour 
for  three  or  four  hours,  and  under 
chloroform  attempt  the  taxis. 

After-treatment. — Rest  in  bed  for  a 
few  days ;  locally,  a  sponge  pad  and  a 
spica  bandage.  Strong  liquid  diet,  no 
aperients.  If  there  be  much  pain,  bella- 
donna and  opium  suppositories,  or  the 
injection  of  morphine  combined  with 
atropine  hypodermically. 

Symj)toms  remaining  after  Reduction. 
— This  may  occur  from  one  of  four  con- 
ditions :  1.  The  hernia  may  have  been 
reduced  en  masse;  2.  An  internal  strangu- 
lation may  have  existed  within  the  sac ; 
3.  The  constriction  sufii'eied  by  the  her- 
nial contents  eventuates  in  gangrene  or 
acute  peritonitis ;  4.  There  may  be 
another  hernia,  which  is  also  strangu- 
lated. 

In  the  case  of  reduction  "  en  masse " 
the  tumour  slips  up  without  any  gurgle ; 
all  trace  of  a  sac  has  disappeared,  and 
the  canal  is  very  patent;  on  coughing, 
sometimes  a  rounded  swelling  can  be 
felt  at  the  upper  part  of  the  canal. 

When  internal  adhesions  are  present, 
there  is  no  gurgling,  but  the  sac  is 
easily  perceived,  and  the  canal  is  not 
unusually  open. 

In  the  case  of  extreme  nipping,  gur- 
gling is  felt  and  heard,  and  the  ob 
struction  is  not  complete,  the  vomiting 
ceasing  to  be  stercoraceous,  and  flatus 
passing.  If  acute  peritonitis  supervene, 
there  will  be  diffused  and  acute  ten- 
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derness,  tympanites,  rise  of  temperature, 
etc. 

}V7ien  a  second  strangulated  hernia 
co-exists,  a  careful  examination  of  the 
other  usual  sites  of  hernia  will  show  the 
nature  of  the  case. 

Treatment. — When  the  symptoms  re- 
main after  reduction  for  some  houi'S, 
the  surgeon  should  cut  down  upon  the 
canal  and  expose  the  sac,  dividing  then 
any  constriction.  The  wound  is  left 
open,  with  a  poultice  and  light  compress 
over  it.  If  the  bowel  be  thought  to  be 
gangrenous,  perform  laparotomy,  and 
make  an  artificial  anus. 

When  the  taxis  has  been  fairly  tried 
with  all  auxiliary  measures,  and  reduc- 
tion cannot  be  achieved,  the  operation 
of  herniotomy  is  necessary.  In  small 
recent  heinijE  it  is  not  advisable  to  wait 
more  than  two  hours  before  operating  ; 
in  old  large  protrusions  eighteen  hours 
is  the  limit.  In  all  cases  where  the 
vomiting  is  stercoraceous,  ib  appears  to 
be  the  best  course  to  operate  at  once, 
without  wasting  time  in  trying  the  taxis 
or  anything  else. 

Herniotomy. — Instruments  required.  — 
1.  Scalpel.  2.  Straight  bistoury.  3.  Probe- 
pointed  bistoury.  4.  Herniaknife.  5.  Nar-"- 
row  director.  6.  Broad  director.  7. 
Dissecting  forceps.  8.  Blunt  hooks. 
9.  Fine  hook.  10.  Artery  and  torsion 
forceps.  11.  Catgut  ligatures.  12.  Su- 
tures. 13.  Scissors.  14.  Drainage  tube. 
15.  Lint  and  absorbent  cotton.  16.  Plas- 
ter. 17.  Roller.  18.  Compress.  19. 
Razor.  20.  Sponges.  21.  Morphia  sup- 
pository. 22.  Materials  required  for 
aseptic  method  (vic^e  Wounds).  23.  Antes- 
thetic  and  inhaler. 

Position. — The  patient  is  placed  on 
his  back,  with  the  shoulders  raised,  and 
the  knee  of  the  side  affected  slightly 
bent.  The  groin  must  then  be  shaved, 
and  chloroform  given. 

Operation. — An  incision  is  made  by 
lifting  up  a  fold  of  skin  and  cellular 
tissiie  at  right  angles  to  the  hernia,  and 
running  the  knife  through  its  base,  with 
the  back  turned  towards  the  sac.  If 
this  incision  be  not  long  enough,  it  is 
enlarged  at  each  end ;  the  beginner  will 
find  a  great  advantage  in  the  subsequent 
steps  if  he  have  a  large  external  wound. 
Any  bleeding  ves-sel  must  be  at  once 
secured.  The  next  step  is  to  expose  the 
neck  of  the  sac.  The  thickness  of  con- 
nective tissue  covering  it  varies  much; 


each  layer  is  to  be  carefully  pinched  up 
with  dissecting  forceps,  and  opened  with 
the  knife  turned  on  its  flat,  a  director 
introduced,  or  the  finger,  and  the  struc- 
tures divided  to  the  full  extent  of  the 
external  incision.    Thus  layer  by  layer 
is  divided  until  the  sac  be  reached,  and 
recognised  by  its  membranous  character, 
rounded  and  tense  appearance,  and  by 
the  arborescent  ai-rangement  of  the  vessels 
on  its  surface.    If  small  and  recent,  the 
sac  may  be  known  by  its  bluish  colour, 
and  it  being  possible  to  pinch  up  a  fold 
and  rub  the  surfaces  against  each  othei-. 
If  large  and  of  old  standing,  the  sac 
may  be  very  thin,  or  in   other  cases 
extremely    thickened    and  adherent. 
When   of    small    size    it    should  be 
thoroughly  isolated,  and  its  boundaries 
everywhere  defined;   if  large  and  ad- 
herent, its  neck  alone  should  be  cleared. 
The  surgeon  must  remember  that  in 
certain  cases  there  is  no  sac,  or  only  a 
partial  one ;  in  other  cases  a  cyst  deve- 
loped in  the  connective  tissue  Ues  in  front 
of  the  sac ;  lastly,  the  sac  may  be  ad- 
hei'ent  to  its  contents.    Having  reached 
and  recognised  the  sac,  the  surgeon  must 
endeavour  to  return  the  hernia  into  the 
abdomen  without  opening  the  sac.  The 
finger  is  passed  up  to  the  neck,  and  any 
constricting  band  divided  by  means  of  a 
hernia  knife  or  blunt-pointed  bistoury 
carried  flatwise  along  the  finger,  and 
turned  on  its  edge  when  the  strictixre  is 
reached,  making  two  or  three  nicks  in 
the  part.    The  taxis  is  then  applied,  and 
a  few  sutures,  pad,  and  bandage. 

The  sac  need  not  be  opened  where 
strangulation  has  only  lasted  a  iew 
hours,  and  there  has  not  been  severe 
vomiting  of  a  stercoraceous  charactoi . 
or  extreme  prostration;  the  hernia  is  .i 
simple  enterocele ;  and  taxis  has  n(  t 
been  forcibly  or  continuously  applied. 

The  dangers  of  not  opening  the  sac  ai  p 
that  the  intestine  may  be  gangrenou-. 
or  the  stricture  .situated  within  the  .'^ai'. 
and  the  intestine  may  be  returned  un- 
relieved. 

The  sac  must  he  opened  :  1.  Whenever 
there  is  good  reason  to  fear  the  bowel  is 
gangrenous ;  2.  Where  there  has  been 
long  continued  vomiting  or  tenderness  on 
pressure ;  3.  In  cases  of  marked  prf  s- 
tration;  4.  In  entero-epiplocele ;  5.  if 
repeated,  forcible  taxis  have  been  used  ; 
6.  Whenever  the  hernia  cannot  be  com- 
pletely  returned    into  the  abdomen ; 
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7.  In  all  instances  where  the  hernia  is 
very  small. 

Opening  the  sac. — When  small,  the 
sac  should  be  opened  at  the  lower  part ; 
a  small  portion  of  the  wall  is  pinched  up 
and  divided  in  the  same  manner  as  the 
superficial  layers.  If  the  sac  be  very 
tense,  it  is  best  opened  by  carefully 
introducing  the  point  of  a  fine  hook  into 
its  substance,  raising  up  a  portion,  and 
making  the  aperture.  A  variable  amount 
of  serous  fluid  will  escape,  and  the  glis- 
tening surface  of  the  bowel  be  seen ;  the 
finger  is  then  introduced,  or  the  director, 
and  the  incision  enlarged  with  a  probe- 
pointed  bistoury. 

Division  of  the  Stricture. — The  fore- 
finger of  the  left  hand  is  passed  up  into 
the  neck  of  the  sac  to  the  stricture,  with 
the  pulp  upwards ;  the  finger  nail  is 
inserted  under  the  stricture,  and  a  probe- 
pointed  bistoury  or  hernia  knife  passed 
on  the  flat  along  the  palmar  surface  of 
the  finger.  Its  edge  is  then  tui'ned  up, 
and  the  constriction  divided  in  the  proper 
direction,  from  an  eighth  to  a  quarter 
of  an  inch. 

Examination  and  return  of  the  Bowel. 
— The  bowel  is  now  drawn  down  from 
the  seat  of  obstruction  for  about  an  inch, 
to  bring  into  view  the  constricted  part, 
for  the  purpose  of  examining  whether 
the  return  of  the  bowel  can  be  practised 
with  propriety.  A  great  change  in  the 
colour  of  the  gut  may  occur  from  conges- 
tion, without  it  being  gangrenous.  A 
deep  red,  claret,  or  purple,  does  not  pre- 
clude recovery,  especially  if  the  blood 
vessels  refill  after  gentle  pressure 
between  the  thumb  and  finger.  When 
the  bowel  is  black  or  a  dark  brown  it  is 
probably  gangrenous;  also,  if  there  be 
greyish  or  ash  -  coloured  spots  on  the 
bowel,  even  though  small,  it  is  likely  to 
be  gangrenous.  So  long  as  the  surface 
has  not  lost  its  gUstening  appearance, 
even  when  it  is  of  a  bad  colour,  it  may 
recover ;  but  if  it  be  dull,  flaccid,  granu- 
lar, wrinkled,  or  soft  like  wet  paper,  it 
is  certainly  gangrenous.  A  gangrenous 
or  ffecal  odour  on  opening  the  sac  is 
a  positive  assurance  of  mortification. 
Gross  writes :  "  To  determinethisquestion, 
one  of  the  most  serious  which  can  aiise 
during  this  operation,  the  intestine,  after 
having  been  thoroughly  liberated,  should 
be  fomented  with  a  sponge  or  cloth, 
wrung  out  of  warm  water,  and  steadily 
maintained  in  contact  with  it  for  ten. 


twelve,  or  fifteen  minutes  ;  if  at  the  end 
of  this  time  it  be  found  that  there  is  no 
change  in  the  appearance  of  the  pro- 
truded knuckle,  denotive  of  a  return  of 
its  circulation,  it  will  be  proper  to  punc- 
ture some  of  its  vessels,  or  even  to 
scarify  the  bowel  slightly  at  a  few  points." 
When  sufficiently  healthy,  the  intestine 
must  be  replaced  as  gently  as  possible  by 
pushing  it  back  with  the  index  finger, 
and  afterwai'ds  the  omentum.  Having 
examined  the  canal  to  see  it  is  clear,  a 
suture  or  two  is  passed  through  the 
edges  of  the  wound,  a  drainage  tube  in- 
serted, and  an  aseptic  dressing  with  a 
spica  bandage  applied.  After  the  third 
day  the  tube  may  be  removed. 

It  is  a  good  practice  if  the  sac  have  to 
be  opened  to  dissect  it  out,  stitch  up  the 
neck  and  hernial  openings  with  silver 
sutures,  and  I'emove  the  fundus  ;  another 
plan,  introduced  by  Mr.  C.  B.  Ball,  has 
been  used  with  success,  namely,  torsion 
of  the  sac,  the  latter  being  cleared  from 
the  surrounding  parts,  and  twisted 
several  times  at  its  neck.  The  sac  is 
best  separated  by  the  fingers  and  one  or 
two  paiis  of  forceps,  or  the  handle  of  the 
scalpel.  The  chief  danger  in  the  inguinal 
variety  is  to  the  spermatic  vessels  and 
duct,  which  may  be  closely  adherent  to 
the  inner  and  hinder  surface  of  the  sac, 
and  covered  by  a  thick  fascia  closely  con- 
nected with  the  sac.  The  attachment  to 
the  tunica  vaginalis  is  now  and  then  so 
close  that  the  testis  may  be  extruded 
and  the  tunica  opened  by  mistake.  The 
sac  is  lifted  up  and  detached  from  the 
cord  as  high  as  the  deep  ring.  In  the 
congenital  form  the  part  of  the  sac 
which  should  have  formed  the  tunica 
vaginalis  and  is  adherent  to  the  testicle 
should  be  separated  from  the  rest  at  the 
level  of  the  upper  part  of  the  testicle,  and 
stitched  with  fine  catgut  in  a  continuous 
suture.  Wood  recommends  that  a  pair 
of  straight  dressing  forceps  should  be 
placed  across  the  sac  at  the  place  indi- 
cated, then  the  sac  sewn  with  catgut, 
and  afterwards  cut  ofi^  straight  above 
the  suture. 

Accidents  in  the  Operation. — 1.  Wound 
of  intestine.    2.  Wound  of  artery,  which 
must  be  cut  down  on  and  tied.    3.  In 
flammation  and  suppuration  of  the  sac. 
4.  Sloughing  of  the  sac. 

After-treatment. — The  patient  must  be 
kept  in  bed,  and  have  an  opiate  given  to 
him.    The  bowels  generally  act  in  a  few 
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hom-s,  but  if  they  do  not  within  four  oi' 
five  clays,  a  mild  cmema  of  castor  oil  and 
gruel  should  be  administered.  iVo  pwr- 
gatives  must  he  given.  For  the  first  day, 
barley-water  and  ice,  brandy  if  neces- 
sary; afterwards,  milk,  which  may  be 
iced,  beef  tea,  but  no  solid  food  until  the 
bowels  have  acted. 

Peritonitis  after  Herniotomy  may  be 
either  acute,  occurring  in  strong,  healthy 
individuals,  or  latent,  in  old,  feeble 
persons. 

Acute  Peritonitis  is  similar  to  that 
present  after  injury  or  wound  of  the 
intestines  {vide  chap.  xxx.). 

Latent  Peritonitis  occurs  without  any 
or  only  slight  local  symptoms. 

Symptoms. — Two  or  three  days  after 
operation  there  are  accumulation  of  gas, 
rapid  and  flickering  pulse,  cold  perspira- 
tions, hiccough,  pinched  face.  The 
abdomen  is  filled  with  a  turbid  serous 
fluid  or  pus,  and  the  intestines  adherent 
and  covered  with  lymph. 

Treatment. — Opium  in  gr.  j  doses  every 
three  hours.  Counter  -  irritation  by 
blisters  dressed  with  mercurial  ointment. 
Turpentine  enemata  for  tympanites. 
The  diet  must  be  supporting,  bi'andy  and 
egg  mixture,  milk,  beef  tea,  etc. 

Treatment  of  Intestine. — When  the 
intestine  has  been  very  tightly  nipped 
and  is  marked  by  a  distinct  hollow,  and 
is  dark  and  congested,  it  generally  be- 
comes gangrenous,  even  though  it  may 
not  appear  so  at  the  time  of  the  opera- 
tion. It  is  best,  therefore,  after  dividing 
the  constricting  band,  to  leave  the  bowel 
outside  the  ring,  covered  with  lint  dipped 
in  warm  water,  the  heat  being  main- 
tained by  a  sponge  wrung  out  of  hot 
water  placed  outside  the  lint.  Bryant, 
however,  advises,  in  doubtful  cases,  the 
return  of  the  bowel  into  the  abdomen. 

Should  the  gut  be  undoubtedly  gan- 
grenous, the  stricture  must  be  divided,  but 
the  bowel  must  not  he  returned :  the  gan- 
grenous portion  must  be  left  outside,  so 
that  adhesive  inflammation  may  fix  the 
intestine  to  the  abdominal  wall,  and  form 
an  artificial  anus.  The  gangrenous  part 
should  not  be  incised,  but  the  sac  and 
the  parts  over  it  freely  exposed,  the 
wound  being  left  open  and  covered  with 
a  poultice.  In  most  cases  it  is  advisable 
to  make  sure  the  bowel  does  not  slip 
back  by  stitching  it  fast  to  the  sides  of 
the  incision. 

Resection  of  tlie  gcmgrenous  part  of  the 


bowel  may  be  tried  in  suitable  cases ; 
sections  being  made  through  the  gut, 
including  the  damaged  loop  between  them. 
The  mesenteric  attachment  is  divided, 
all  vessels  being  tied  with  catgut  liga- 
tures. The  cut  healthy  sections  of  the 
bowel  are  united  by  Lembert's,  Jobert's, 
or  the  continuous  suture,  and  returned 
into  the  abdomen ;  the  external  wound 
closed  with  aseptic  dressing,  and  a  drain- 
age tube  passed  into  the  abdomen  at  the 
lower  angle  of  the  wound.  When  the 
piece  of  bowel  removed  exceeds  half  an 
inch,  a  \/-shaped  portion  of  mesentery 
must  be  removed  as  well.  The  cut  edges 
of  this  should  be  first  sutured.  The  ends 
of  the  divided  bowel  must  be  held  be- 
tween the  finger  and  thumb,  or  secured 
by  clamps  covered  with  india-rubber. 

If  the  reduction  of  intestine  be  pre- 
vented by  accumulation  of  gas,  the  bowel 
should  be  punctured  with  a  fine  trocar. 

Treatment  of  Omentum. — If  only  a 
small  amount  of  omentum  be  present  in 
the  sac,  and  this  be  healthy  and  in  good 
condition,  it  is  to  be  returned  after  the 
bowel.  But  if  there  be  much  of  it ;  if 
it  be  hypertrophied,  indurated,  or  altered 
in  structure ;  if  it  be  adherent  to  the  sac 
and  congested ;  or  if  it  be  inflamed,  sup- 
purating or  gangrenous  (epiploitis) ,  it  must 
not  be  returned.  The  discolouration  of  an 
inflamed  omentum  is  always  less  than  that 
of  a  similarly  afi"ected  bowel,  but  there 
is  always  weU-marked  loss  of  consistence. 
When  inflamed  or  gangrenous,  excision 
is  necessary,  the  omentum  having  been 
previously  carefully  unroUed  and  exam- 
ined to  see  that  it  does  not  contain  any 
intestine.  Excision  is  performed  h\ 
securing  the  base  as  near  the  neck  as 
possible  with  the  fingei-s,  transfixing  it 
with  a  strong  catgut  ligature,  tying  this 
securely  on  each  side,  and  then  cutting 
oif  all  the  mass  below  the  ligature  and 
returning  the  cut  end  into  the  abdomen. 
Some  surgeons  prefer  clamping  the  omen- 
tum beyond  the  gangrenous  part,  excising 
it  with  scissors,  and  securing  each  vessel 
sepai-ately  with  catgut.  The  omentum 
should  also  be  excised  if  it  be  mucli 
enlarged  or  hypertrophied,  rendering  re- 
placement difficult. 

Treatment  of  Adhesions. — If  the  .ad- 
hesions be  recent,  depending  on  a  coating 
of  freshly  deposited  lymph,  they  can  be 
broken  up  with  the  finger  or  handle  of 
the  scalpel,  and  the  parts  returned.  If 
the  adhesions  be  firm  and  old,  but  narrow. 
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they  must  be  divided  with  the  hernia 
kuife,  and  the  hsemorrhage  arrested  by- 
clamping  for  a  few  moments,  or  touching 
the  bleeding  points  with  the  thermo- 
cauteiy.  When  the  attachments  are  very 
broad  it  is  best  to  leave  them  untouched, 
and  the  attached  bowel  and  omentum 
unreduced,  having  emptied  the  bowel  of 
its  contents.  Should  adhesions  be  present 
between  the  omentum  and  intestine  or 
mesentery,  in  the  form  of  narrow  firm 
bands,  a  director  must  be  passed  under- 
neath, and  the  connexion  divided  with  a 
probe -pointed  bistoury,  or  if  this  cannot 
be  accomplished,  the  forceps  and  scalpel 
must  be  employed  to  dissect  it  off. 

Artificial  Anus  and  Fcecal  Fistula. — 
When  an  unusual  opening  exists  in  the. 
intestine,  by  which  all  its  contents  escape 
externally, lit  is  called  an  artificial  anus  ; 
the  internal  orifice,  involving  the  whole 
or  the  greater  part  of  the  lumen  of  the 
bowel,  is  adheient  to  the  parietal  peri- 
toneum opposite  the  opening  in  the  skin. 
If  only  a  small  quantity  of  the  bowel 
contents  escape  through  a  narrow  tract 
or  channel,  it  is  termed  a  fcecal  or  intes- 
tinal fistula.  The  causes  of  this  occur- 
rence are  hernia,  wounds  of  the  intestine, 
or  ulceration  and  perforation  of  the 
bowel.  The  most  common  form  of  arti- 
ficial anus  consists  in  the  serous  surface 
of  the  bowel  being  united  by  lymph  to 
the  abdominal  wall.  The  adhesions  are 
generally  from  one-twelfth  to  one-fom^th 
of  an  inch  wide ;  but  in  old  cases,  from 
constant  dragging  of  the  mesentery,  the 
adhesions  yield,  and  the  gut  becomes  free 
and  floating.  The  upper  and  lower  por- 
tions of  the  bowel,  though  lying  at  first 
almost  in  a  straight  line,  soon  form  a 
more  or  less  acute  angle ;  the  lower  por- 
tion becomes  atrophied  and  narrow,  the 
upper  dilated.  The  mesenteric  surfaces 
opposite  the  opening  are  pressed  forward 
into  it,  and  form  a  sort  of  valve  or  spur 
(eperon  or  promontory)  between  the  two 
apertures,  which  prevents  the  current  of 
fteces  from  entering  the  lower  division  of 
the  bowel,  and  directs  it  out  through  the 
cutaneous  aperture.  The  spur,  after 
some  time,  does  not  occupy  the  centre  of 
the  artificial  anus,  but  is  bent  down 
towards  the  lower  part  of  the  bowel  by 
the  constant  passage  of  fasces  through 
the  upper  opening,  and  thus  gradually 
closes  communication  with  the  lower  one. 
The  integuments  become  excoriated  and 
inflamed  from  the  passage  of  faeces ;  the 


mucous  membrane  is  everted,  and  when 
the  orifice  is  large,  prolapsed.  In  other 
cases  the  angle  formed  by  the  gut  ad- 
heres to  the  upper  extremity  of  the  sac, 
which  has  been  returned ;  thus  the  faecal 
matter  traverses  a  long  canal  before  it 
reaches  the  external  aperture.  In  a 
third  variety  the  spur  is  fixed  at  a  point 
in  the  abdomen  at  a  higher  level  than 
the  cutaneous  opening,  and  the  fseces  find 
their  way  through  a  passage  formed  by 
lymph -bound  coils  of  gut.  In  the  case 
of  a  faecal  fistula  the  opening  in  the 
bowel  is  very  small,  allowing  a  quantity 
of  thin  fluid  feculent  matter  to  exude. 
There  may  be  several  apertures  in  the 
skin  communicating  with  the  gut,  and 
also  several  openings  in  the  bowel.  If 
the  discharge  consist  of  well-formed  faeces, 
the  opening  is  situated  at  the  lower  part 
of  the  small  intestine  or  in  the  large 
intestine ;  when  thin  and  not  ofiensive- 
smelling,  in  the  jejunum ;  if  yellow  and 
semi-feculent,  in  the  ileum. 

Gomjjlications,  —  1 .  Prolapse  of  the 
superior  orifice,  even  to  the  extent  of 
a  foot  or  more.  2.  Prolapse  of  the 
inferior  orifice.  3.  Prolapse  of  both 
orifices.  4.  Presence  of  a  hernia  between 
the  orifices. 

Treatment.  —  When  the  opening  is 
small  and  the  communications  between 
the  portions  of  the  intestinal  canal  lying 
above  and  below  it  fi-ee,  the  recumbent 
posture  and  the  pi"essure  of  a  pad  by 
means  of  a  tiuss  will  often  close  the 
aperture.  Desault  advised  a  firm  com- 
press of  oiled  linen  containing  a  heavy 
piece  of  sheet  lead.  Colomb's  plan  in 
artificial  anus  consists  in  uniting  the 
upper  and  lower  ends  of  the  gut  by  a 
curved  elastic  tube  two  or  three  inches 
long.  Should  there  be  a  number  of 
sinuses  or  fistulous  passages  in  the  walls 
of  the  abdomen,  they  must  be  freely  laid 
open  on  a  director,  except  the  one  most 
directly  connected  with  the  gut,  followed 
by  the  application  of  caustic  or  cautery. 
As  a  rule,  when  an  artificial  anus  exists 
operative  measures  are  necessary.  The 
spur  must  be  removed  by  Dupuytren's 
enterotome,  which  by  steady  and  gradu- 
ally increasing  pressure  produces  slough- 
ing of  the  6pei"on  and  adhesion  between 
the  adjacent  peritoneal  surfaces,  cutting 
its  way  through  in  from  four  to  seven 
days.  Then  the  external  aperture  is 
pared  and  closed  with  hare-lip  pins  and 
sutures.    If  the  cutaneous  orifice  will 
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not  close  by  these  means,  the  mucous 
membrane  lining  it  must  be  dissected 
up  to  the  peiitoneum,  and  its  I'aw 
surfaces  united  with  sutures.  Liberating 
incisions  are  made  through  the  skin  and 
tendon  of  the  external  oblique,  the  sides 
of  the  opening  repared  and  biought 
together  ;  or  lateral  flaps  with  both  ends 
still  adherent  may  be  made  and  united 
by  their  sides  along  the  centre  of  the 
opening.  If  the  enterotome  be  not 
successful ;  if  the  pi'ecise  condition  of 
the  bowel  cannot  be  ascertained ;  when 
there  is  crossing  of  the  ends  of  the  bowel, 
great  irregulaiity  of  calibre,  or  several 
perforations  near  together ;  in  cases  of 
extensive  prolapse ;  and  lastly,  when 
there  is  no  spur  and  the  external  opening 
is  too  large  to  be  united  by  suture,  a 
free  incision  is  made  in  the  abdominal 
wall,  the  fistulous  openings  in  the  bowel 
fully  exposed  and  separated;  the  ad- 
herent portions  of  the  intestine  are 
completely  removed  and  the  severed  ends 
of  the  gut  carefully  sutured  together ; 
the  bowel  being  then  retm-ned  into  the 
abdomen. 

Reduction  in  Mcvss  consists  in  the 
hernia  being  apparently  reduced  with  its 
sac  into  the  abdomen,  but  the  strangu- 
lation still  persists.  This  may  be  due  to 
four  kinds  of  accident. 

1.  The  sac  being  pushed  back  entire 
into  the  abdominal  cavity  whilst  the 
hernia  is  still  strangulated  by  the  neck 
of  the  sac  (very  rare). 

2.  By  Laceration.  —  The  sac  being 
ruptured  at  its  posterior  part,  the 
hernia,  still  strangulated  by  the  neck  of 
the  sac,  is  di-iven  through  the  rupture 
into  the  subperitoneal  tissue.  This 
accident  occurs  only  in  the  inguinal 
varieties,  especially  the  congenital ;  in 
many  cases  it  happens  from  the 
patient's  own  efibrts  at  reduction,  and  is 
due  to  the  adhesions  between  the  sac 
and  the  surrounding  tissues  being  very 
slight. 

3.  By  Displacement  (Charles  Bell's 
form). — The  neck  of  the  sac  is  detached 
from  the  internal  abdominal  ring  by 
force,  and  is  then  freely  movable.  On 
attempting  reduction,  the  hernia  does 
not  escape  from  the  sac,  but  both  the  sac 
and  hernia  are  pushed  through  the 
external  ring,  spermatic  canal,  and 
internal  ling  within  the  abdominal 
muscles,  but  not  within  the  peritoneum. 
The  neck  of  the  sac  still  firmly  constricts 


the  bowel,  the  duplicature  of  peritoneum 
upon  the  inside  of  the  neck  of  the  sac  is 
unfolded,  forming  a  new  sac  for  the 
bowel  on  the  in.side  of  the  abdominal 
muscles. 

4.  Introrparietal  with  Herniated  Neck 
of  the  Sac  ("  Hernie  en  bissac  "). — An 
offshoot  of  the  sac  is  here  present  in 
the  anterior  abdominal  walls  either  up- 
wards, outwards,  or  inwards ;  behind  the 
muscles  and  in  front  of  the  fascia,  or  in 
front  of  the  muscles  under  the  skin. 
The  hernia,  when  reduction  is  attempted, 
disappears  from  its  usual  sac  and  fills  up 
the  offshoot,  but  is,  of  course,  strangu- 
lated at  its  neck. 

Symptoms. — 1.  Continuance  of  symp- 
toms of  strangulation.  2.  Hernia 
does  not  return  with  a  sudden  jerk  and 
gurgle.  3.  Disappearance  of  usual 
fulness,  due  to  the  presence  of  the  sac. 
4.  Abdominal  ring  large,  rounded,  and 
unusually  open.  5.  Occasionally  on 
passing  the  finger  into  the  ring  the 
hernia  can  be  detected. 

Treatment.  —  Make  an  incision  to 
expose  the  ring  and  open  the  canal ;  if 
the  sac  be  absent,  but  the  thickened 
subperitoneal  tissue  be  present,  the 
surgeon  may  be  sure  this  accident  has 
happened.  The  finger  is  to  be  passed 
into  the  internal  ring,  and  the 'hernia 
searched  for  behind  the  abdominal  wall ; 
when  found  it  must  be  brought  down 
by  enlarging  the  ring,  the  sac  opened, 
the  stricture  divided,  and  the  contents, 
treated  as  usual.  If  the  hernia  cannot 
be  disengaged  and  restored  to  its  proper 
position  the  patient  must  make  a  strain- 
ing effort  by  coughing  to  reproduce  ther 
hernia ;  should  it  still  not  come  down,  it 
must  be  operated  on  within  the  abdomen 
with  a  sheathed  bistouiy. 

Special  Hernice. 

Inguinal  Hernia  is  a  hernia  occupy- 
ing the  inguinal  canal,  and  is  most 
frequent  on  tlie  right  side. 

Varieties.  —  1.  Oblique,  also  called 
external  (i.e.,  to  the  epigastric  artery), 
or  common.  2.  Du-ect  or  internal.  3. 
Congenital.  4.  Encysted. 

Oblique  Inguinal  Hernia  protrudes 
through  the  internal  abdominal  ring, 
passes  down  the  inguinal  canal  in  front 
of  the  spermatic  cord,  and  out  by  the 
external  ring.  When  in  the  canal  it  is 
termed  a  bubonocele,  and  if  it  reach  the 
scrotum  a  scrotal  hernia  or  oscheocele ; 


SPECIAL 

when  it  enters  the  labia  in  women,  the 
name  pudendal  is  applied. 

Coverings. — From  within  outwards  : 
1.  Peritoneum,  forming  the  sac;  2. 
Subperitoneal  cellular  tissue  ;  3.  Trans- 
versalis  or  infundibuliform  fascia,  called 
also  fascia  propria  ;  4.  Cremasteric 
fascia ;  5,  Intercolumnar  fascia ;  6. 
Superficial  fascia  ;  7.  Skin. 

Relations.  —  The  spermatic  cord  is 
behind  the  hernia  ;  very  rarely  the  cord 
may  be  split  up,  the  vas  deferens  lying 
on  one  side  of  the  hei-nia,  and  the 
spermatic  vessels  on  the  other ;  still  more 
rarely  the  cord  lies  wholly  or  partially 
in  front  of  the  rupture.  The  testicle 
is  below  and  behind  the  hernia.  The 
epigastric  artery  lies  behind  the  hernia, 
and  turns  upwards  and  inwards  round 
the  inner  side  of  its  neck. 

Direct  Inguinal  Hernia  is  that 
form  which,  instead  of  traversing  the 
internal  abdominal  ring,  makes  its  way 
through  Hesselbach's  triangle  ;  this  space 
is  bounded  by  the  epigastric  artery  ex- 
ternally, by  Poupart's  ligament  below, 
and  by  the  sheath  of  the  rectus  inter- 
nally. The  hernia  emerges  at  the  ex- 
ternal abdominal  ring.  The  rupture 
may  escape  through  the  middle  fossa  of 
Hesselbach's  triangle  between  the  epi- 
gastric artery  and  the  obliterated  hypo- 
gastric ;  or  through  the  inner  fossa 
between  the  obliterated  hypogastric  and 
the  outer  edge  of  the  rectus.  In  the 
former  variety,  as  the  middle  fossa  is 
close  to  the  internal  ring,  the  hernia  will 
have  the  same  coverings  as  in  the  oblique 
variety,  with  the  exception  of  the  infun- 
dibuliform fascia,  which  is  replaced  by 
fascia  transversalis.  This  hernia  is  never 
congenital. 

Coverings. — 1.  Peritoneum.  2.  Sub- 
peritoneal tissue.  3.  Fascia  propria,  or 
fascia  transversalis.  4.  Conjoined  tendon 
(this  is  often  absent,  as  the  hernia  fre- 
quently ruptures  it).  5.  Intercolumnar 
fascia.    6.  Superficial  fascia.    7.  Skin. 

Relations. — The  spermatic  cord  is  out- 
side the  hernia,  the  epigastric  artery  is 
external,  but  also  arches  over  the  neck 
of  the  sac. 

Symptoms. — A  bubonocele  produces  a 
fulness  in  the  canal  on  standing  or  cough- 
ing, with  an  impulse  on  passing  the 
finger  into  the  canal  and  dii'ecting  the 
patient  to  cough.  An  oblique  inguinal 
hernia  causes  a  tumour  of  an  oval  sha  pe, 
with  the  characters  of  a  heiuia,  and  | 
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taking  a  direction  downwards  and  for- 
wards. A  direct  hernia  has  a  more 
rounded  shape  than  an  oblique,  and 
comes  down  at  once  into  the  sci'Otum. 

An  oblique  is  distinguished  from  a 
direct  hernia  by  its  neck  being  pyrif orm , 
extending  more  upwards  and  outwards 
along  and  above  Poupart's  ligament  than 
in  the  direct  form,  and  concealing  the 
spermatic  cord.  In  the  direct  form,  the 
neck  is  globular ;  the  finger  traces  the 
neck  through  the  internal  ring  entering 
directly  in  the  abdominal  cavity  above 
the  pubic  spine  ;  the  fulness  is  not  trace- 
able along  the  canal,  but  closely  adjacent 
to  the  outer  border  of  the  rectus ;  the 
speimatic  cord  is  placed  externally  as 
well  as  behind. 

Diagnosis. — A  bubonocele  has  to  be 
distinguished  from,  (a)  an  abscess,  by  the 
hernia  exhibiting  gur  gling,  greater  solid- 
ity, and  absence  of  fluctuation ;  from  (/?) 
hydrocele  of  the  cord,  by  the  latter 
occurring  in  very  young  children,  its  vi- 
bration, dulness  on  percussion,  irreduci- 
bility,  fluctuation,  translucency,  and  it 
having  no  distinct  expansile  impulse ; 
from  (y)  hcematocele  of  the  cord,  wnich 
is  accompanied  by  a  soft,  fluctuating 
swelling,  ecchymosis  of  the'  integuments, 
is  not  completely  reducible,  and  has  no 
gurgliiig;  from  (S)  undescended  testicle, 
which  is  known  by  the  sickening  pain 
on  pressure,  want  of  resonance,  absence 
of  gurgling  and  reducibility,  and  its  not 
occupying  its  proper  position  in  the 
scrotum ;  from  (e)  encysted  tumours  of 
the  inguinal  canal,  which  are  recognised 
by  their  irreducibility,  want  of  direct 
impulse,  globular  form,  mobility,  and 
the  situation  of  the  cord  above  the  cyst. 
From  an  enlarged  gland  the  diagnosis  is 
made  by  the  glandular  swelling  being 
more  superficial  and  freely  movable  than 
a  hernia,  not  having  an  impulse,  being 
irreducible,  and  generally  a  chain  of 
glands  will  be  afiected. 

Scrotal  Hernia  is  distinguished  from 
hydrocele  by  the  latter  proceeding  from 
below  upwards,  being  translucent,  not 
disappearing  on  lying  down,  nor  being 
changed  in  size  or  shape  on  pressure ; 
having  no  impulse  on  coughing,  no 
gurgling ;  the  cord  being  clear  and  free 
above  it,  and  the  testicle  above  and  be- 
hind. From  varicocele  a  scrotal  hernia  is 
distinguished  by  directing  the  patient  to 
lie  down,  reducing  the  swelling,  firmly 
pressing  on  the  external  ring ;  on  the 
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patient  standing,  if  the  tumour  be  a  vari- 
cocele it  will  reappear  in  spite  of  the 
pressure,  but  if  a  hernia  it  will  not  de- 
scend. Varicocele  feels  to  the  finger 
like  a  bundle  of  worm.s,  and  has  a  bluish 
appearance. 

A  hernia  is  known  from  a  tumour  of 
the  testicle  by  the  lattei-  being  more  or 
less  solid,  having  no  impulse  on  cough- 
ing, and  by  the  inguinal  canal  being 
empty,  and  the  cord  easily  to  be  made 
out. 

From  hsematocele  of  the  scrotum  a 
hernia  may  be  separated  by  the  former 
being  opaque,  having  a  history  of  some 
injury,  lacking  an  impulse,  by  its  feel 
on  palpation,  the  external  ring  being 
free,  and  the  hsematocele  commencing 
from  below  upwards. 

Treatment. — When  reducible,  apply  a 
truss :  for  an  oblique  hernia  the  pad  is 
to  be  placed  over  the  internal  ring  and 
canal ;  for  a  direct  hernia,  the  truss 
should  press  just  above  the  external  ring. 
To  measure  for  a  truss,  take  the  circum- 
ference of  the  pelvis  one  inch  below  the 
crest  of  the  ilium  and  the  girth  of  the 
body,  commencing  and  ending  at  the 
aperture  of  the  hernia,  also  the  distance 
of  this  aperture  from  the  anterior  iliac 
spine.  If  strangulated,  an  operation  is 
necessary;  the  sac  is  exposed  in  the 
manner  pre^^aously  directed,  the  external 
ring  is  clearly  defined,  and  the  finger 
passed  into  it  to  ascertain  if  there  be  any 
constriction  there.  Should  the  ring  be 
tight  the  internal  pillar  must  be  divided 
on  the  finger  directly  upwards,  with  a 
probe-pointed  bistoury,  and  all  constrict- 
ing bands  above  the  neck  of  the  tumour 
raised  on  a  director  and  cut.  The  canal 
and  internal  ring  is  then  explored  with 
the  left  forefinger.  If  the  stricture  be 
found  at  the  internal  ring  outside  the 
sac  it  must  be  cautiously  nicked  directly 
upwards  with  a  hernia  knife,  and  the 
hernia  reduced.  Should  reduction  be 
still  impossible,  the  sac  must  be  opened 
and  slit  up,  the  constriction  sought  for 
and  divided  directly  upwards.  The  divi- 
sion must  take  place  in  this  dir  ection  on 
account  of  the  deep  epigastric  arteiy  ;  in 
oblique  hernia,  this  vessel  is  inside  the 
neck,  in  direct  hernia  outside,  but  in  old- 
standing  cases  it  is  difficult  and  often 
impossible,  owing  to  the  approximation 
of  the  rings,  to  ascertain  what  vaiiety  of 
hernia  is  present;  so  the  best  course  to 
adopt  in  all  cases  is  to  cut  directly  up- 


wards in  a  line  parallel  with  the  linea 
all)a.  The  bowel  must  be  tiieii  examined 
and  treated  on  the  principles  alieady 
mentioned, 

Conijenital  Hernia,  or  Hernia  in  tlie 
Tunica  Vaginalis. — This  hernia  is  called 
congenital  because  it  does  not  merely 
come  down  at  birth,  but  depends  on  a 
peculiar  congenital  state  of  the  inguinal 
canal,  which  may  persist  throughout  life. 
In  the  foetus,  the  testicle  descends  from 
the  abdomen  along  the  inguinal  canal; 
this  descent  is  preceded  by  that  of  a 
piece  of  peritoneum  (tubular  vaginal  pro- 
cess, of  peritoneum),  which  forms  the 
tunica  vaginalis,  and  is  a  prolonged  por- 
tion of  the  serous  lining  of  the  abdomen. 
In  the  normal  condition  the  bag  contain- 
ing the  testicle  is  cut  off  from  the  general 
peritoneal  cavity  by  obliteration  at  two 
points,  the  neck,  and  just  above  the 
epididymis,  the  passage  through  the 
inguinal  canal  between  these  two  points 
being  converted  into  a  fibro-cellular  cord, 
as  far  down  as  the  head  of  the  epididy- 
mis. Should  the  obliteration  be  delayed, 
and  the  tubular  process  remain  open,  the 
bowel  escapes  into  the  tunica  vaginalis. 
The  hernia  usually  occurs  soon  after 
birth,  but  may  not  appear  until  late  in 
life,  in  cases  where  the  testicle  is  late  in 
descending;  if  the  descent  occur  at  birth, 
it  is  named  "congenital;"  when  later  in 
life,  Birkett's  Hernia  into  the  Vaginal  Pro- 
cess of  Peritoneum,  or  Malgaigne's  Hernia 
of  Infancy.  In  many  cases  this  hernia 
is  associated  with  undescended  testis,  the 
latter  occupying  some  part  of  the  in- 
guinal canal,  or  being  situated  in  the 
abdomen.  In  other  cases  phimosis  is 
conjoined.  The  neck  of  the  sac  is  long 
and  tubular,  and  the  internal  and  exter- 
nal rings  aT'e  never  appi-oximated,  e\  en 
in  the  adult.  The  testis  is  surrounded 
by  the  bowel,  and  cannot  be  distinctly 
made  out.  The  rupture  generally  at 
once  I'eaches  the  scrotum,  and  does  not 
slowly  make  its  way  along  the  inguinal 
canal,  as  in  the  ordinary  form.  The  sac 
is  very  often  the  seat  of  hour-glass  con- 
traction, owing  to  narrowing  about  the 
external  ring.  When  strangulated,  gan- 
grene of  the  bowel  is  apt  to  ensue  more 
quickly  than  in  ordinary  inguinal  hernia, 
owing  to  the  tight  constriction  of  the 
narrow  neck,  so  taxis  should  not  be  ap- 
plied for  any  length  of  time.  Tlie 
stricture  is  generally  seated  in  the  neck 
of  the  tunica  vaginalis,  and  this  must 
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always  be  opened  from  the  external  to 
the  internal  abdominal  ring.  Hernia 
and  omentum  may  be  adherent  to  the 
testicle. 

Treatmmt. — A  truss  should  be  con- 
stantly worn.  Lund  recommends  for 
inguinal  hernia  in  infants  a  worsted 
truss.  A  skein  of  Berlin  wool  tied 
together  is  applied  round  the  pelvis  and 
across  the  front  of  the  abdomen.  One 
end  or  loop  of  the  worsted  is  placed  di- 
rectly over  the  outer  abdominal  ring, 
the  hernia  being  reduced.  The  folded 
worsted  is  passed  horizontally  across  the 
abdomen,  just  above  the  crest  of  the 
pubis,  round  the  hip,  behind  the  pelvis, 
and  over  the  hip  of  the  side  of  the  hernia. 
The  folded  end  is  then  passed  through 
the  loop  of  the  skein,  and  will  here  form 
a  knot  or  bulged  portion,  which  is  ad- 
justed to  the  hernial  opening ;  and  being 
carried  down  the  upper  part  of  the  thigh, 
between  it  and  the  scrotum,  is  brought 
round  the  external  side  of  the  thigh, 
near  to  the  top  of  the  great  trochanter, 
and  tied  or  fixed  with  a  safety  pin  to  the 
band  encircling  the  pelvis.  I  have 
found  this  plan  very  successful,  as  it  ob- 
viates the  constant  changes  of  truss 
otherwise  necessitated .  by  the  growth  of 
an  infant.  In  older  children  a  celluloid 
truss  is  very  cleanly,  as  it  can  be  washed. 
If  the  rupture,  when  occuiTuig  in  a  child, 
be  prevented  from  descending,  the  pros- 
pects are  very  hopeful  that  a  peimanent 
cure  will  result,  from  obliteration  of  the 
vaginal  process  occurring.  When  stran- 
gulation is  present,  the  sac  is  found  to 
consist  of  the  tunica  vaginalis,  and  must 
always  be  opened,  as  the  stricture  occu- 
pies the  inside  of  the  neck. 

Birkett's  Hernia  into  the  Funicular 
Portion  of  the  Vaginal  Process  of  Peri- 
toneum.— In  this  form  the  process  of 
peritoneum  is  open  some  way  down  the 
cord,  but  never  as  low  as  the  testis, 
forming  a  pouch  into  which  the  hernia 
may  descend,  at  birth,  or  later.  The 
testicle  lies  below  the  hernial  sac,  but 
entirely  separated  from  it.  It  developes 
frequently  in  infancy,  often  in  youth 
and  adult  life.  The  hernia  at  once 
descends  along  the  inguinal  canal  to  the 
scrotum. 

Encysted  Hernia  of  the  Tunica  Vagi- 
nalis, or  Acquired  Congenital  Hernia. — 
In  this  hernia  the  passage  for  the  testicle 
has  closed,  but  only  at  its  neck,  the 
sheath  persisting  from  that  point  down- 


wards to  the  testicle,  where  it  expands, 
forming  the  tunica  vaginalis,  or  as  Hey 
succinctly  describes,  "  the  tunica  vagina-  j 
lis  is  continued  up  to  the  abdominal  ring."  | 
A  hernia  protrudes  the  parietal  perito-  ■ 
neum,  forming  its  sac,  into  the  tunica 
vaginalis,  so  that  the  hei'nia  with  its 
sac  is  contained  in  this  cavity.  j 

The  treatment  is  similar  to  that  for  ' 
congenital  hernia.    If  strangulated,  on  j 
the  tunica  vaginalis  being  opened,  the  \ 
hernia  will  not  be  seen  until  the  sac  be  i 
laid  open  within  the  tunica  vaginalis. 
The  hernia  has  thus  two  coverings  of 
peritoneum,  one  forming  the  sac,  the 
other  the  tunica  vaginalis.  '< 

Femoral  Hernia  is  a  hernia  descending 
through  the  femoral  or  crural  ring,  be- 
tween the   vessels  and  the  crescentic  ' 
margin  of  the  crural  arch.     This  hernia  ' 
is  rare  in  males,  but  vei-y  common  in  j 
the  female,  on  account  of  the  femoial 
ring  being  much  larger  in  women,  which 
is  due  to  the  fact  that  there  is  a  greater 
space  between   the   anterior    superior  1 
spine  of  the  ileum  and  the  pubis.    The  j 
rupture  enters  the  femoral  ring,  a  space 
bounded  on  the  outer  side  by  the  fascia  ' 
surrounding    the    femoral    vein    (the  i, 
innermost  division  of  the  crural  sheath), 
on  the  inside  by  Gimbernat's  Ligament  j 
and  the  margin  of  the  conjoined  tendon  j 
behind  it,  in  front  by  Poupart's  liga-  i 
ment  and  the  horizontal  ramus  of  the 
pubis  covered  by  the  pectineus  and  fascia 
lata.    In  the  nox'mal  state  the  ring  is  \ 
filled  by  fat,  loose  cellular  tissue  (fascia 
propria),  lymphatics,  and  a  gland,  which 
are  pushed  forward  by  the  hernia;  in  j 
an  old  hernia  these  form  a  constriction 
round  its  neck.    The  hernia  then  enters  j 
the  femoral  canal,  which  is  from  1  inch  ; 
to  1|  inches  in  length,  and  is  covered  j 
in  front  by  the  falciform  process  of  the  \ 
fascia  lata  and  the  cribriform  fascia,  ; 
behind   by  the  pectineal  or  pubic  por-  ■ 
tion   of    the    fascia   lata,  externally 
by    the    femoral    vein    and  femoral 
sheath.    The  rupture  then  passes  under 
the  falciform  process  and  out  upon  the 
thigh,  through  the  saphenous  opening, 
when  it  proceeds  upwards  and  outwards  j 
parallel  to  Poupart's  ligament,  and  may 
lise  above  this.    This  hernia  is  never 
congenital,    and   rarely   occurs    under  | 
twenty. 

Coverings.  —  1.  Peritoneal  sac.  2. 
Subserous  cellular  tissue  or  fascia  pro- 
pria.    3.  Septum  crurale  or  subperi- 
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toneal  fascia,  recognised  by  its  greyish 
blue  or  greenish  colour.  4.  Femoral 
sheath.  5.  Cribriform  fascia.  6.  Super- 
ficial fascia.    7.  Skin. 

Relations. — The  femoral  vein  is  ex- 
ternal, and  only  separated  by  its  sheath. 
The  epigastric  artery  above  and  to  its 
outer  side.  The  spermatic  cord  in  the  male, 
and  the  round  ligament  in  the  female 
immediately  above  it,  with  the  pubic 
branch  of  the  epigastric  :  thus  the  only 
parts  free  from  vessels  are  the  inner  and 
posterior  sides.  The  obturator  artery, 
when  arising  from  the  internal  iliac, 
which  is  its  usual  origin,  does  not  come 
near  the  sac  at  all.  In  a  certain  number 
of  cases  (1  in  3|)  it  springs  from  the 
epigastric,  and  in  very  few  (1  in  72) 
from  the  external  iliac.  Most  com- 
mqnly  when  it  is  given  off  by  either 
of  the  two  last  it  is  placed  close  to  the 
iliac  vein,  and  consequently  passes  down- 
wards to  the  pelvis  at  the  iliac  or  outer 
side  of  the  neck  of  the  hernia,  but 
occasionally  it  descends  at  the  inner  or 
pubic  side,  at  the  base  of  Gimbernat's 
ligament,  and  will  be  in  danger  of  being 
cut  during  the  operation,  the  ring  in 
this  case  being  encircled  with  vessels, 
except  at  its  posterior  part. 

Symptoms. — The  presence  of  a  tumour 
with  the  characters  of  a  hernia,  situated 
in  the  groin  to  the  inner  side  of  the 
femoral  vessels  and  external  to  the 
pubic  spine.  It  is  often  of  small  size, 
and  then  can  be  only  discovered  by 
feeling  in  the  situation  it  is  thought  to 
be.  The  symptoms  of  strangulation  are 
particularly  severe  and  rapid  in  pro- 
gress, owing  to  the  boundai-ies  being  very 
rigid.  A  peculiar  form  of  hernia  is  met 
with  in  this  region  (Littre's  hernia). 
In  this  variety  only  a  portion  of  the 
circumference  of  the  gut  is  involved 
in  the  hernial  ring,  and  the  lumen  of 
the  intestine  is  not  entirely  occkided. 
When  strangulated  the  tumour  is  often 
so  small  as  to  be  overlooked,  and  the 
condition  generally  manifests  itself  in 
small  reducible  hernia  where  no  truss 
has  been  worn.  Pain  is  severe  and 
vomiting  early,  but  the  latter  is  not  so 
apt  to  be  feculent  as  in  the  common 
form;  constipation  is u.sually incomplete, 
and  loose  motions  may  occur  throughout 
the  case ;  operation  should  be  promptly 
performed. 

Diagnosis. — From  inguinal,  by  the 
femoral  hernia  appearing  external  to 


the  pubic  spine  and  having  its  neck 
below  Poupart's  ligament.  In  the  male 
the  pubic  spine  can  be  felt  by  in- 
vaginating  the  scrotum,  in  the  female 
by  abducting  the  thigh  so  as  to  make 
tense  the  tendon  of  the  adductor  longus, 
which  will  guide  to  the  process.  In 
femoi'al  hernia  the  inguinal  canal  is  free. 
The  other  tumours  which  may  be  mis- 
taken for  a  femoral  hernia  are  enlarged 
glands,  psoas  abscess,  varix  of  the 
saphena  vein,  and  cystic  or  fatty 
growths. 

From  enlarged  glands  a  hernia  is  dis- 
tinguished by  the  former  being  devoid 
of  impulse ;  irreducible,  being  harder, 
more  movable,  and  isolated ;  not  having 
a  fixed  neck ;  generally,  a  chain  of 
glands  exists  together,  and  is  connected 
with  some  source  of  irritation  in  the 
foot  or  leg  which  will  lead  to  their 
recognition ;  the  femoral  artery  is  be- 
neath and  to  the  inner  side  of  the  bubo, 
but  external  to  a  hernia.  What  may 
embarrass  the  diagnosis  is  the  co-existence 
of  enlarged  glands  and  hernia ;  in  doubt- 
ivl  cases,  where  there  are  sickness, 
vomiting,  and  constipation,  the  surgeon 
must  cut  down  on  the  tumour  and 
examine  its  nature.  The  rule  has  been 
concisely  stated,  "When  in  inteUigent 
dou.bt,  skilfully  operate." 

In  a  psoas  abscess  fluctuation  can  be 
detected  ;  it  is  not  removable  entirely 
by  pressure  whilst  the  patient  is  erect, 
and  there  is  no  gurgling.  The  history 
is  different  from  that  of  a  hernia;  the 
thigh  is  often  flexed,  and  a  psoas  abscess 
spreads  further  and  further  down  the 
thigh.  The  abscess  is  usually  outside 
the  femoral  vessels,  and  when  inside 
it  points  lower  down  and  more  internal 
than  the  saphenous  opening. 

Varix  of  the  Saj^hena  Vein  is  distin- 
guished by  it  being  continuous  with  a 
varicose  condition  of  that  vein  below  the 
seat  of  a  hernia  ;  by  its  being  reducible 
on  the  patient  lying  down,  and  filling  up 
from  below,  in  spite  of  pressure  being 
made  on  the  femoral  canal  when  the 
patient  assumes  the  erect  position.  The 
varix  is  softer  than  a  hernia,  has  a 
knotty  feeling,  and  the  skin  is  often  of  a 
bluish  or  purple  colour ;  the  impulse  is 
more  thrilling  and  less  distinct  than  in 
hernia. 

From  Cystic  and  Fatty  Tummirs  a 
hernia  is  recognised  by  the  former  having 
a  different  form,  no  distinct  impulse, 


SPECIAL  HEENI^. 


271 


being  irreducible,  and  diflfering  in  con- 
bistence. 

Treatment. — When  reducible  apply  the 
taxis,  and  adjust  a  truss.  In  the  appli- 
cation of  the  taxis  an  anaesthetic  should 
be  used,  the  legs  are  to  be  bent  and 
adducted  to  relax  the  fascia  lata,  the 
tumour  must  be  pressed  inwards  and 
downwards,  then  backwards  through  the 
saphenous  opening,  and  finally  upwards. 

Operation  for  strangulated  hernia  must 
never  be  delayed  too  long,  as  the  parts 
producing  the  stric?ture  are  very  rigid, 
and  the  bowel  soon  becomes  gangrenous. 
Herniotomy  should  thus  be  performed 
immediately  after  the  taxis,  if  this  prove 
unsuccessful.     The   incision   which  is 
preferable   is   a   linear   one ;    but,  if 
much  space  be  required,  a  "f-shaped 
wound  may  be  used.     The  incision  is 
made  by  pinching  up  a  fold  of  skin 
transversely  to  the  tumour,  and  trans- 
fixing it  with  the  knife,  care  being  taken 
so  to  slope  the  knife  that  the  incision  is 
placed  on  the  inner  side  of  the  neck  of 
the  tumour.    If  a  T-shaped  incision  be 
used,  the  horizontal  branch  is  made  just 
over  Poupart's  ligament,  and  parallel  to 
it,  with  its  centre  corresponding  to  the 
neck  of  the  sac;  the  vertical  limb  is  made 
as  previously  directed,  by  transfixion.  The 
flaps  are  dissected  back,  and  any  bleeding 
points  tied  with  catgut  or  twisted.  The 
underlying  tissues  must  be  divided,  and 
the  sac  exposed  in  the  usual  manner. 
Then,  if    only   the   minor  operation 
without  opening  the  sac  be  required,  the 
saphenous  opening   must   be  carefully 
exposed  and  divided  on  its  upper  and 
inner  side,  the  finger  passed  along  the 
femoral  canal  in  front  of  the  bpwel  to 
the  neck  of  the  sac,  and  Gimbernat's 
ligament  nicked  upwards  and  inwards  to 
the  extent  of  a  line  or  two,  the  surgeon 
having  felt  for   any  pulsation  before 
attempting  to  divide  the  stricture,  and 
taking  care  that  the  knife  be  not  intro- 
duced too  deeply.     The  bowel  should 
then  be  reduced,  and  the  sac  left  out- 
side. Gay  advises  "  an  incision,  rather 
more  than  an  inch  long,  to  be  made  near 
the  inner  side  of  the  neck  of  the  tumour. 
The  superficial  fascia  to  be  divided,  and 
a  director  or  bistouri  cach6  introduced 
down  to  the  neck  of  the  tumour,  and 
through  the  femoral  ring,  by  the  least 
amount  of  force,  and  with  the  aid  of  a 
little  gentle  compression  of  the  inner  side 
of  the  tumour  by  the  finger,  the  point  of 


the  bistoury  may  be  insinuated  between 
the  sac  and  the  pubic  margin  of  the  ring ; 
the  edge  of  the  knife  is  then  to  be 
turned  towards  the  pubes,  and  by  pro- 
jecting the  blade  the  seat  of  stricture  in 
that  direction  may  be  effectively  divided." 
This  method  is  worthy  of  trial  in  all 
cases  where  the  taxis  fails,  as  the  incision 
can  be  used  afterwards. 

When  it  is  necessary  to  open  the  sac 
this  must  be  very  carefully  done,  as 
there  is  usually  little  or  no  fluid  in  the 
sac.  The  sac  is  then  slit  up  by  a  probe- 
pointed  bistoury,  guided  by  the  finger. 
The  forefinger  is  then  introduced  into 
the  sac  as  high  as  possible,  with  the  nail 
to  the  bowel,  and  any  constriction  cau- 
tiously divided  in  an  upward  and  inward 
direction,  to  avoid  the  femoral  vein, 
epigastric  artery,  and  spermatic  cord,  or 
round  ligament.  If  an  artery  be 
wounded  an  attempt  must  be  made  to 
twist  it,  or  ligature  it  with  catgut, 
dividing,  if  necessary,  Poupai't's  liga- 
ment ;  if  this  be  unsuccessful,  pressure, 
either  digital  or  by  means  of  a  compress 
and  bandage,  must  be  resorted  to. 
The  minor  operation  should  only  be 
performed  when  the  hernia  is  recent, 
the  constricting  parts  loose,  the  symp- 
toms not  very  acute,  and  the  bowel  is 
believed  to  be  healthy.  It  is  generally 
found  that  the  intestine  of  a  femoi'al 
hernia  is  tightly  nipped  and  much  con- 
gested. 

Umbilical  Hernia,  or  Exomphalos,  is  the 
name  given  to  the  protrusion  of  omentum 
or  intestine  at  the  navel,  and  occurs 
either  in  children  or  adults. 

Infantile  Umbilical  Hernia  is  occa- 
sionally a  congenital  affection,  the  hernia 
being  present  at  birth,  the  bowel  escaping 
through  the  umbilical  ring,  and  the  sac 
being  formed  by  the  coverings  of  the 
cord ;  it  may  be  associated  with  other 
malformations.  More  commonly  it  occurs 
soon  after  birth,  subsequent  to  the  sepa- 
ration of  the  cord  and  cicatrisation  of 
the  navel,  from  crying,  straining,  or 
coughing.  The  hernia  forms  a  small, 
round,  smooth  tumour,  which  is  easily 
reduced,  but  springs  forward  again  sud- 
denly when  pressure  is  removed.  On 
introducing  the  finger,  after  I'eduction, 
the  opening  is  felt  to  be  circular,  with  a 
-  well-defined  margin. 

Treatment. — An  air  pad  with  an  india- 
:  rubber  belt;  or  a  pad,  formed  by  lint 
wrapped  round  a  penny  piece,  and  a  belt 
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of  adliesive  plaster  to  fix  it.  With  a 
little  attention  these  cases  nearly  always 
result  in  a  cure,  there  being  a  great 
natural  tendency  to  the  contraction  of 
the  umbilical  ring;  so  that,  though 
common  in  children,  this  hernia  is  rare 
in  young  adults. 

Umbilical  Hernia  in  Adults  generally 
occurs  in  women,  especially  those  who 
have  had  a  large  family,  are  stout,  and 
have  passed  middle  life.  It  is  of  large 
size,  has  an  impulse,  on  percussion  part 
of  it  will  yield  a  clear  note,  and  a  part  or 
the  whole  can  be  reduced.  The  contents 
are  almost  always  omentum,  loaded  with 
fat,  thickened,  and  hardened.  Colon  is 
often  contained  in  the  .sac,  and  rarely 
the  stomach,  duodenum,  liv^sr,  gall- 
bladder, cfecum,  sigmoid  flexure,  uterus, 
ovai-ies,  and  bladder.  Gross  writes : 
"  In  corpulent  persons  it  often  manifests 
a  disposition  to  insinuate  itself  beneath 
the  skin,  within  the  adipose  matter,  and 
the  consequence  is  that  it  hardly  forms 
any  perceptible  enlargement.  A  hernia 
in  such  a  state  is  peculiarly  dangerous 
if  it  happen  to  become  strangulated, 
from  its  liability  to  be  overlooked,  and, 
therefore,  mismanaged."  The  mouth  is 
often  large  in  comparison  with  the  size 
of  the  tumour,  and  generally  situated  in 
the  linea  alba  close  to  the  umbilical  ring, 
but  not  actually  at  this  situation  ;  as  the 
hernia  increases  in  size  the  larger  portion 
passes  downwards  towards  the  symphysis 
pubis. 

Coverings  are  often  very  thin.  1.  Peri- 
toneum.   2.  Superficial  fascia.    3.  Skin. 

Treatment. — If  reducible,  a  pad  and 
belt ;  when  irreducible,  a  belt  or  support. 
If  it  be  incarcerated  or  painful,  a  condi- 
tion very  prone  to  occur,  use  the  usual 
means  and  persevere  for  some  hours.  In 
performing  the  taxis  the  fundus  should 
be  placed  in  the  hollow  of  the  hand,  and 
lifted  up  gently,  while  the  fingers  of  the 
other  hand  manipulate  the  neck  of  the 
sac  with  a  lifting  pressure  to  clear  the 
bowel  of  the  tense  lower  edge  of  the 
hernial  opening. 

Operation  must,  if  possible,  be  the 
minor  one.  The  tumour  is  to  be  lifted 
up,  and  an  incision  made  over  the  neck 
in  the  middle  line,  two  or  more  inches  in 
length.  The  incision  should  extend  below 
the  navel  cicatrix  to  the  lower  border  of 
the  hernial  opening,  and  must  be  cau- 
tiously made,  as  the  coverings  are  so 
thin  ;  the  lower  edge  of  the  strangulating 


ring  should   be  well  exposed.  After 
dividing  the  skin  and  fat,  the  finger  is 
passed  under  the  ring  through  which  the 
neck  passes,  and  the  stricture  divided 
downwards  on  the  middle  line,  and  the 
hernia  reduced.    If  the  sac  have  to  be 
opened  this  must  be  carefully  done  on 
a  director,  and  before  doing  so  a  large 
sponge  wet  with  warm  cai-bolic  lotion 
(1  to  40)  should  be  placed  on  the  abdo- 
men on  each  side  of  the  hernia  to  receive 
and  enclose  any  bowel  that  protrudes. 
The  sac  is  pinched  up  with  the  forceps, 
and  opened  with  a  scalpel  held  laterally. 
The   fingers  are   introduced  into  the 
opening,  th-e  broad  hernia  director  passed 
downwards,  and  the  sac  opened  upon 
this  in  the  middle  line.    The  hernia  is 
lifted  up,  and  with  the  finger  as  a  guide, 
the  lower  constricting  edge  of  the  open- 
ing cautiously  divided  with  the  hernia 
knife  as  far  as  needful.    The  omentum 
is  examined,  and  if  diseased,  the  ves.sels 
should  be  tied  with  fine  catgut  carried 
round   them   with  a  common  sewing 
needle,  and  then  the  mass  shoiild  be  cut 
off"  with  blunt  scissors,  and  all  bleeding 
points  carefully  tied.    The  edge  of  the 
omentum  is  arranged  so  as  to  meet  the 
lower  cut  edge  of  the  hernial  opening 
(Wood).      Sutures   should  pierce  the 
whole   abdominal   wall,  including  the 
peritoneum,  and  be  closely  apphed.  A 
drainage  tube  at  the  lowest  part  of  the 
wound.    If  small,  the  whole  of  the  sac 
may  be  removed  and  a  portion  of  the 
thin  skin  over  it,  and  the  wound  may 
then  be  brought  together  with  thick, 
silver  wire  sutures  and  leaden  bullets, 
taking  a  good  hold  of  the  recti  muscles 
and  sheath,  the  skin  being  united  by 
close  points  of  silk  suture,  and  the  whole 
covered  by  a  gauze  dressing  and  a  flannel 
bandage.    If  an  artificial  anus  be  un- 
avoidable, the  bowel  is  to  be  stitched  to 
the  skin  to  prevent  extravasation,  and 
the  opening  covered  by  caibolised  lint 
and  tow. 

The  other  forms  of  hernia,  ventral, 
sciatic  through  the  sciatic  notch,  obtura- 
tor through  the  thyroid  foramen,  perineal, 
vaginal,  pudendal,  lumbar,  and  diaphrag- 
matic, are  so  rare  that  it  is  unnecessary 
to  consider  them  here. 

In  some  cases  of  hernia,  when  the 
patient  objects  to  the  annoyance  of  a 
truss,  is  likely  to  be  in  a  situation  where 
a  truss  could  not  be  procured,  or  wishes 
to  enter  some  employment  in  which  a 
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rupture  would  be  pi'ohibitive,  a  radical 
cure  may  be  attempted. 

Operations  for  the  Radical  Cure  of 
Hernia. — Heaton's  method  consists  in 
injecting  decoction  of  oak  bark  around 
the  hernial  ring ;  it  is  harmless,  but  very 
uncertain. 

Wutzer's  Operation  is  seldom  performed, 
and  but  rarely  successful.  The  principle 
of  this  operation  is  the  invagination  of  a 
piece  of  scrotal  skin  into  the  inguinal 
canal  and  its  retention  there.  The  fore- 
finger, carrying  with  it  the  skin  of  the 
scrotum,  is  passed  into  the  inguinal  canal 
as  high  as  the  internal  ring.  A  hollow 
wooden  cylinder  well  oiled  is  guided  by 
the  finger,  which  is  gradually  withdrawn 
as  the  instrument  enters.  When  the 
end  of  the  instrument  is  firmly  lodged  in 
the  internal  ring  a  long  curved  needle 
is  pushed  through  the  interior  of  the 
cylinder,  and  pierces  the  anterior  wall  of 
the  canal,  its  point  appearing  outside 
the  skin ;  a  concave  boxwood  case  is 
passed  over  the  point  of  the  needle  and 
fixed  at  the  other  end  by  a  screw,  by 
•which  means  the  skin,  fascia,  and  sac  are 
compressed.  The  plug  is  kept  in  for 
seven  days. 

Spanton's  Operation  is  a  convenient 
modification  of  Wood's  method,  but  can 
only  be  used  for  reducible  herniae.  In- 
struments required :  Narrow-bladed  knife, 
dressing  forceps,  and  a  strephotome  (an 
instrument  shaped  like  a  corkscrew,  with 
a  movable  handle).  The  patient  has  an 
aperient  and  enema  previous  to  the  opera- 
tion, and  is  anaesthetised  ;  the  operator, 
standing  on  the  left  side  of  the  patient, 
makes  an  incision  through  the  skin  of  the 
scrotum  over  the  fundus  of  the  sac  to 
2  inches  below  the  pubic  spine,  and  large 
enough  to  admit  the  forefijiger.  The  sac 
and  fascial  tissues  are  separated  from  the 
skin  with  the  handle  of  the  knife  moved 
freely  round  the  internal  surface  of  the 
wound,  until  enough  has  been  separated 
to  allow  of  the  invagination  of  the  sac 
into  the  hernial  canal  by  means  of  the 
left  forefinger.  With  this  finger  the 
parts  are  examined,  and  whilst  it  is 
retained  the  strephotome,  held  in  the 
right  hand,  is  thrust  through  the  skin  of 
the  groin  opposite  the  outer  pillar  of  the 
internal  ring,  and  through  tliis  pillar 
until  the  point  be  in  contact  with  the  left 
forefinger.  A  turn  is  given  to  the  screw 
and  the  point  is  made  to  pierce  the  in- 
vaginated  sac,  and  pushed  in  tkrough 
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the  internal  pillar  (conjoined  tendon)  as 
high  up  as  can  be  safely  reached  with  the 
point  of  the  instrument  guarded  by  the 
finger.  Another  twist  is  made,  causing 
the  screw  to  pass  through  the  invagi- 
nated  tissues  and  across  the  pillars  of 
the  external  ring  as  many  times  as  the 
length  of  the  canal  and  the  nature  of  the 
case  will  permit.  The  left  forefinger  is 
gradually  withdrawn  as  the  point  passes 
downwards  and  outwards  through  the 
opening  in  the  scrotum,  the  spermatic 
cord  lying  behind,  and  slightly  com- 
pressed by  the  gradual  tightening  of  the 
hernial  canal.  The  point  of  the  screw  is 
protected  by  a  small  india-rubber  ball, 
and  the  handle  lies  flat  on  the  outer 
surface  of  the  abdomen.  The  scrotal 
wound  is  closed  with  a  single  wire  suture, 
and  a  pad  and  bandage  is  applied  over 
the  whole.  In  from  seven  to  ten  days 
afterwards  the  strephotome  is  removed, 
and  an  oiled  pad  and  bandage  applied. 
If  preferred  an  eyed  strephotome  may 
be  used,  the  eye  being  at  the  point,  and 
threaded  with  a  ligature  after  the  instru- 
ment appears  at  the  scrotal  wound,  the 
ligature  following  the  strephotome  as  it 
is  withdrawn,  and  is  then  tightened  by 
being  fastened  to  a  glass  rod  which  lies 
on  the  groin  ;  in  ten  to  fourteen  days  the 
ends  of  the  ligature  are  cut  oft'.  This 
method  is  the  best  for  young  patients 
and  for  moderately  aged  hernise. 

Open  Operation  consists  in  exposing 
the  sac,  tying  its  neck  with  a  silver  wire ; 
excising  the  fundus,  and  stitching  the 
abdominal  rings  with  silver  wire. 

Wood's  Operation  by  the  Subcutaneous 
Method  is  founded  on  the  principle  of 
narrowing  the  canal  by  uniting  its  sides. 
This  is  a  triily  efficacious  and  scientific 
method  of  operating.  The  steps  of  the 
operation  must  be  done  subcutaneously, 
and  care  be  taken  to  avoid  injury  to  the 
bowel  and  spermatic  cord. 

The  Operation. — The  instruments  re- 
quired are  a  tenotomy  knife  with  a 
cutting  edge  for  one  inch  from  the 
point,  a  stout  back,  and  a  handle  thin, 
flat,  and  rounded,  like  a  paper  knife  ;  a 
semi-circular  needle  mounted  on  a  stout 
handle,  flattened  at  the  eye,  with  a  sharp 
point  and  blunt  shoulders,  formed  so  as 
to  slip  along  the  front  of  the  curved  fore- 
finger ;  a  piece  of  kangaroo,  deer,  or  ox 
tendon,  well  antisepticised  in  carbolised 
oil  and  softened  before  use  by  soaking  in 
1  in  40  carbolic  solution ;  or  a  piece  of 
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stout  silvered  copper  wire  one  foot  long. 
The  patient  lying  on  his  back,  his  shoul- 
ders raised  and  knees  bent,  the  pubes 
and  scrotum  are  shaved,  and  an  anses- 
thotic  administered.     The  instruments 
and  hands  are  washed  in  a  1  in  40  car- 
bolic solution.    The  rupture  is  reduced, 
and  the  forefinger  pushed  well  up  the 
canal  to  clear  the  bowel  out  of  it.  An 
assistant  now  makes  pressure  over  the 
internal  ring,  to  prevent  the  rupture 
again  descending.    An  incision  is  made 
with  the  tenotomy  knife  three-quarters 
of  an  inch  in  length,  in  an  oblique  direc- 
tion over  the  cord,  just  below  the  pubic 
crest,  and  extending  through  the  tegu- 
mentary  coverings  down  to  the  sac.  A 
small  artery — the  external  pudic — may 
require  section  and  ligature  at  both  ends 
•with  fine  catgut.     The  surgeon  passes 
the  forefinger,  oiled,  into  the  scrotal 
puncture,  with  the   nail   behind,  and 
pushes  it  upwards  in  the  canal,  carrying 
the  sac  invaginated  before  it,  as  far  as 
the  deep  ring,  behind  the  internal  oblique 
and  transversalis  muscles,  which  can  be 
felt  and  seen  to  be  lifted  up  by  the  fore- 
finger. At  the  inner  border,  the  edge  of 
the  deep  ring  or  conjoined  tendon  can  be 
clearly  felt  and  the  finger  passed  behind 
it.      The   curved  needle   unarmed  is 
then  passed  along  the  finger  until  its 
point  can  be  felt  by  the  bulb  of  the 
finger  placed  behind  the  conjoined  ten- 
don, through  which  the  needle  is  then 
pushed  with  its  point  directed  inwards, 
and  then  through  the  aponeurosis  of  the 
external  oblique  until  it  raise  the  skin, 
■which  is  drawn  towards  the  middle  line 
before  being  also   penetrated   by  the 
needle   at  1|  inches  external  to  the 
puncture  through   the   deeper  tissues. 
The  tendon  or  wire  is  attached  to  the 
needle,  which  is  withdrawn,  bringing 
the  tendon  or  wire  with  it,  and  the  needle 
then  detached.  The  finger  is  then  passed 
behind  Poupart's  ligament,  the  spermatic 
cord  felt  for  in  its  groove  and  pushed 
inwards;  the  point  of  the  finger  is  placed 
in  the  groove  which  the  cord  occupied, 
and  lifted  forwards,  so  as  to  raise  Pou- 
part's ligament  at  its  centre,  and  with  it 
the  outer  portion  of  the  superficial  ring 
opposite  to  the  deep  ring ;  the  needle  is 
pa.ssed  along  the  finger  as  before  and 
made  to  pierce  Poupart's  ligament,  the 
skin  being  drawn  outwards  until  the 
point  of  the  needle  appear  at  its  former 
puncture,  through   which   it   is  then 


pushed.    The  other  end  of  the  tendon  or 
wire  is  passed  through  the  eye  of  the 
needle,  drawn  down  into   the  scrotum, 
and  detached.    Both  ends  of  the  tendon 
or  wu'e  now  hang  out  through  the  scrotal 
incision,  and  its  centre  forms  a  loop  upon 
the  groin ;  one  end  has  passed  through 
the  conjoined  tendon  and  the  intei-nal 
pillar  of  the  superficial  ring ;  the  other 
through  Poupart's   ligament  and  the 
extei-nal  pillar  of  the  same  ring.  Next 
the  sac  and  its  coverings  are  pinched  up 
at  the  scrotal  incision,  between  the  finger 
and  thumb,  and  separated  from  the 
spermatic  cord,  as  in  ligatuiing  varicose 
veins.    The  needle  is  carried  ac;ross  be- 
hind the  sac  and  between  it  and  the  cord, 
entering  at  one  corner  of  the  scrotal 
puncture  and  emerging  at  the  other ; 
one  of  the  ends  of  the  tendon  or  wire 
(Mr.  Wood  prefers  the  inner  one)  is  then 
attached  to  the  needle  and  drawn  back 
with  it  across  between  the  cord  and  the 
sac.    In  a  large  case,  especially  if  the 
rupture  be  a  direct  one,  the  needle  is 
lastly  to  be  passed  through  the  end  of 
Poupart's  ligament,  just  above  the  pubic 
spine,  and  then  carried  through  the  inner 
pillar  of  the  ring  and  the  triangular 
fascia  close  to  the  os  pubis,  at  the  edge 
of  the  rectus  muscle.    The  outer  end  of 
the  ligature  is  then  connected  and  di-awn 
across,  so  as  to  lace  up  the  canal  like  a 
boot.    In  the  case  of  tendon  ligature 
being  used,  it  is  now  braced  up  tightly, 
tied  in  a  well-secured  surgeon's  knot,  cut 
off  close,  and  buried  in  the  wound.  If 
wire  be  used,  both  ends  are  then  drawn 
down  until  the  loop  projecting  at  the 
groin  is  one  inch  long.    The  ends  of  the 
wire  are  twisted  together  for  three  tiu-ns 
and  cut  off  with  pliers,  leaving  a  length 
of  three  inches,  which  is  bent  into  a  hook. 
Traction  is  then  made  on  the  upper  loop, 
until  the  sac  and  scrotal  fascia  be  clcsely 
invaginated  as  high  as  the  deep  ring, 
when  the  loop  is  bent  downwards  and  the 
hook  formed  by  the  ends  of  the  wire  bent 
upwards  and  liooked  oi\  to  it.    A  stout 
pad  of  lint  is  passed  under  the  loop  of 
wire  and  a  spica  bandage  applied.  The 
wire  is  retained  from  a  week  to  ten  days, 
according  to  the  size  of  the  hernia.  In 
wire  cases,  no  drainage  tube  or  antiseptic 
dressing  is  required  ;  the  wire  acts  as  a 
straight  and  perfect  down  drain  j  the 
operation  is  subcutaneous, and  the  wound 
rarely  even  suppurates.    When  tendon 
is  used,  a  drainage  tube  should  be  placed 
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reaching  from  the  superficial  ring  into 
the  scrotal  puncture,  and  the  gauze 
dressing  applied  in  the  usual  way  by  a 
double  spica  bandage,  with  a  piece  of 
jacquenette,  through  which  the  penis  is 
passed,  placed  over  all  to  keep  off  urine 
from  the  absorbent  diessing.  If  the 
scrotal  opening  be  made  larger  in  order 
to  remove  the  sac,  some  stitches  should 
be  placed,  pretty  close  together,  above 
the  drainage  tube.  In  such  a  case  the 
scrotal  opening  can  be  drawn  up  and 
stretched,  so  as  to  allow  the  needle  to 
pass  out  and  in  through  it  instead  of 
through  separate  groin  punctures.  Thus 
the  whole  operation  can  be  done  through 
a  scrotal  opening  of  the  length  of  two 
inches.  The  patient  should  be  placed  in 
bed  resting  in  a  half  sitting  posture 
against  a  bed  chair,  with  his  knees  drawn 
I  up  over  a  bolster.  An  opium  suppository 
should  be  used  just  after  the  operation. 
If  the  operation  be  properly  executed  it 
fulfils  the  following  requirements  for  the 
permanent  cure  of  inguinal  hernia  : — 1. 
Tlae  deep  ring  and  hernial  openings  are 
closed  flush  with  the  peritoneum,  whilst 
the  internal  oblique  and  transversalis 
muscles,  and  the  external  oblique  apo- 
neurosis, are  united  to  each  other  and  to 
the  deep  hernial  opening  and  mouth  of 
the  sac,  so  as  to  close,  sustain,  and  sup- 
port it  against  a  fresh  protrusion.  2. 
The  conjoined  tendon,  forming  the  hinder 
or  deep  wall  of  the  canal,  is  united  to 
Poupart's  ligament,  close  upon  and  over 
the  spermatic  cord  and  twisted  sac.  Thus 
the  valve  action  of  the  canal  wall  is 
restored  and  the  deep  ring  supported 
fiom  below.  The  muscular  and  aponeu- 
rotic layers  between  which  the  canal  lies 
are  bound  together  by  adhesions  where 
they  had  been  separated  by  the  hernia. 
3.  The  pillars  of  the  superficial  ring  are 
laced  up  like  a  boot,  supplementing  the 
weakened  arciform  fascia,  supporting  the 
other  adhesions,  and  forming  a  third  line 
of  defence  against  a  renewal  of  the  pro- 
trusion. Theie  is  no  permanent  inva- 
gination of  fascia  after  the  purposes  of 
the  operation  itself  are  fulfilled.  The 
firm  mass  of  material  which  afterwards 
becomes  apparent,  is  composed  of  fibrinous 
effiision,  which  contracts  and  hardens 
like  any  other  cicatrix. 

Caxmes  of  Failure. — 1.  Not  placing  the 
sutures  close  to  the  edges  of  the  deep 
ring.  2.  Net  securing  the  conjoined 
tendon  properly.    3.  The  pillars  of  the 
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superficial  ring  may  not  be  closely  and 
continuously  united  along  their  whole 
length.  4.  Adhesions  formed  at  the 
time  may  yield  and  give  way. 

Dangers  to  be  avoided. — Puncture  or 
wound  of  the  bowel;  by  keeping  the 
needle  on  the  finger  placed  in  the  proper 
position  this  can  be  prevented.  Wound 
of  the  femoral  or  iliac  vessels ;  to  escape 
this  peril  the  finger  should  be  kept  in 
front  of  the  vessels,  and  Poupart's  liga- 
ment be  lifted  well  up.  Damage  to 
cord.    Atrophy  of  the  testicle. 

In  congenital  hernia  and  small  rup- 
tures in  children  and  young  boys.  Wood 
uses  rectangular  pins  instead  of  wire, 
and  does  not  make  a  scrotal  incision. 
The  conjoined  tendon  and  internal  pillar 
being  transfixed  by  the  first  pin  passed 
through  the  skin  of  the  groin  from  above 
downwards,  and  the  outer  pillar  trans- 
fixed and  included  by  the  second  pin 
passed  from  below  upwards.  During 
the  application  of  the  pins  one  of  the 
fingeis  invaginates  the  sciotal  fascia  in 
the  canal  and  protects  the  deep-seated 
parts.  Each  of  the  pins  traverses  the 
same  punctures  as  the  other,  and  the 
point  of  each  passes  through  a  loop 
situated  at  the  angle  of  the  pin.  They 
are  held  in  position  by  lint,  pads,  and 
strapping. 

Hernia  Complicated  with  Retained 
Testis. — This  hernia  is  always  congenital. 
Wood  advises  that  the  testicle  should  be 
freed,  by  an  open  incision,  from  its  adhe- 
sions and  abnormal  attachments  in  the 
canal  and  rings.  Adherent  omentum 
removed  when  necessary,  and  the  sper- 
matic cord  examined  and  cleared  from 
adhesions.  The  cord  is  then  carefully 
stretched  by  being  pulled  forwards  and 
outwards,  and  then  slipped  down  into 
the  upper  contracted  part  of  the  imper- 
fect scrotum  previously  dilated  by  the 
introduction  of  the  finger,  and  freely 
stretched  like  a  glove  until  it  be  large 
enough  to  hold  the  testicle.  A  thick 
silk  or  tendon  ligature  is  then  passed 
through  the  hinder  and  lower  part  of 
the  Fcrotum  by  means  of  an  ordinary 
curved  or  handled  needle,  then  it  is 
made  to  pass  through  the  fibrous  tissues 
in  close  contact  with  the  testicle  and 
spermatic  duct,  and  out  again  through 
the  sci'otum  about  one  inch  distant  from 
the  first  puncture.  The  ends  of  the 
ligature  are  then  tied  over  a  carbolised 
pad  of  the  size  of  the  end  of  the  thumb,  at 
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the  bottom  nnd  back  part  of  the  scrotum. 
It'  the  spermatic  cord  be  too  short,  care- 
fully dissect  with  the  point  of  the  scalpel 
through  the  connective  tissue,  attaching 
the  testicle  to  the  globus  major,  so  that 
the  former  can  be  turned  iipside  down- 
wards with  the  lower  part  of  the  epidi- 
dymis and  globus  minor  still  attached 
to  it.  By  this  means  the  length 
of  the  testicle  is  gained,  and  it  then  lies 
upside  down  in  the  scrotum,  the  cord 
and  epididymis  being  above  it.  A 
drainage  tube  through  the  bottom  of 
the  scrotum,  and  the  use  of  the  spray 
and  gauze  bandage,  are  necessary.  If 
the  canal  be  patulous  when  the  testicle 
is  transplanted,  put  tendon  sutures  to 
its  sides  and  rings  as  in  the  subcutaneous 
operation.  If  the  funicular  process  be 
long  enough  to  be  brought  down  into 
the  scrotum,  it  is  used  to  form  the 
tunica  vaginalis,  by  being  separated 
from  the  neck  of  the  sac,  and  stitched 
up  witb  a  glover's  suture  by  means  of 
fine  catgut.  The  neck  of  the  sac  from 
this  point  to  the  deep  ring  is  then 
detached,  tied  with  a  double  ligature 
of  tendon  or  catgut  at  the  level  of  the 
deep  ring,  and  removed  altogether. 

Radical  Cure  after  Herniotomy  for 
Strangulated  Femoral  Hernia  (Wood). — 
The  patient  is  anaesthetised  and  the 
parts  relaxed  by  position.  A  vertical 
incision  is  made  over  tbe  site  of  the 
hernial  tumour  by  pinching  up  a  fold 
of  skin,  transfixing,  and  cutting  from 
within  out ;  this  will  usvially  expose  tbe 
cribriform  fa.«cia.  In  stout  subjects  it 
is  better  to  cut  from  without  inwards. 
The  deeper  tissues  are  then  cut  through 
and  the  sac  exposed.  This  is  opened  by 
pinching  up  a  portion,  and  lateralisation 
of  the  knife,  and  slit  up  vertically  with 
or  without  the  guidance  of  a  director. 
With  the  handle  of  the  knife  the  sac 
is  then  carefully  separated  from  the 
surrounding  structures,  and  its  contents 
examined,  all  thickened  and  adherent 
omentum  being  removed,  after  ligature 
of  the  vessels  separately  with  fine  catgut. 
The  sac,  having  been  carefully  emptied, 
is  to  be  ti-ansfixed  at  its  neck  with  the 
handled  hernia  needle,  carrying  a  stout 
tendon  ligature,  tied  on  each  side  and 
cut  oiT  close.  Next,  the  needle  is  carried 
through  the  deep  layer  of  the  femoral 
sheath  and  the  pubic  portion  of  the 
fascia  lata,  entering  an  inch  below  the 
femoral  ring,  and   emerging  close  up 


to  the  pectineal  line  at  the  side  of  the 
femoral  vein,  which  is  to  be  carefully 
protected  with  the  finger  or  spatula. 
The  needle  is  then  carried  through 
Poupart's  ligament,  emerging  at  the 
upper  part  of  the  incision.  It  is  then 
threaded  with  one  end  of  the  same  stout 
piece  of  tendon  used  to  ligatui-e  the  sac, 
and  is  then  drawn  down,  emei  ging  at  tlie 
lower  part  of  the  incision.  Tlie  needle 
is  disengaged  and  passed  again  through 
the  pubic  portion  of  the  fascia  lata, 
skirting  Gimbernat's  ligament,  and 
transfixing  a  second  time  the  inner 
end  of  Poupart's  ligament ;  the  upper 
end  of  the  tendon  ligature  is  then 
threaded  and  withdrawn  as  before. 
The  two  ends  are  tied  with  a  double 
surgeon's  knot.  Care  must  be  taken  to 
guard  the  femoral  vein  with  the  finger, 
and  avoid  injury  to  the  bowel,  spermatic 
cord,  and  epigastric  artery,  by  not  push- 
ing the  needle  too  far  into  the  abdominal 
cavity.  A  drainage-tube  or  horsehair  is 
placed  along  the  wound  from  the  ring  to 
the  lowest  angle,  the  wound  closed  by 
closely  applied  interrupted  suturas,  and 
gauze  or  cotton  wool  dressing  in  the 
usual  manner. 

Radical  Cure  of  Umbilical  Hernia 
(Wood). —  The  instruments  used  are  a 
needle,  well  curved  near  the  point,  a 
small  spoon-shaped  director,  and  one  or 
two  pieces  of  stout  silver-coppered  wire. 
The  patient  is  anaesthetised,  put  on  his 
back,  knees  flexed  and  shoulders  raised, 
and  the  rupture  is  completely  returned. 
The  convex  surface  of  the  director,  well 
oiled,  is  passed  into  the  hernial  opening, 
invaginating  the  skin  well  behind  the 
edge  of  the  tendinous  aperture  and  at 
one  side.  The  needle  carr^nng  one  of 
the  wires  is  then  placed  in  the  hollow  of 
the  director,  and  pushed  through  the 
tendon  from  behind  forwards,  well  above 
the  transverse  diameter,  the  skin  being 
drawn  upwards  so  that  it  may  be  pierced 
at  a  lower  level  than  the  tendon.  The 
wire  being  drawn  through,  the  needle  i.s 
freed,  attached  to  the  second  wire,  and 
passed  in  the  same  way  through  the 
tendon  below  the  ti-ansverse  diameter  on 
the  same  side,  and  made  to  issue  through 
the  previous  puncture  in  the  skin  by 
this  being  drawn  downwards ;  the  end 
of  the  wire  being  drawn  through,  and 
the  needle  unthreaded.  Tlie  procedure 
is  repeated  on  the  other  side,  and  the 
ends  of  the  wires  drawn  on  until  the 
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middle  portions  have  sunk  thi'ough  the 
punctures  in  the  hernial  ■walls.  The  ends 
are  then  to  be  twisted  down  into  the  side 
punctured,  by  two  twists,  and  brought 
over  so  as  to  hook  into  the  loop.  If  a 
common  suture  needle  be  used,  two 
wires  must  be  employed  and  both  ends 
twisted,  but  with  a  special  needle  one 
wire  will  sei've.  The  wire  is  thus  drawn 
across  the  opening  and  through  its  bor- 
ders at  equal  distances  above  and  below 


its  centre,  passing  out  at  each  side 
through  the  same  punctures  in  the  skin. 
When  drawn  tight,  the  wires  disappear 
into  the  puncture  first  made  in  the 
middle  line  for  the  temporary  purpose  of 
their  application.  The  ends  of  the  wii'e 
are  hooked  over  a  roll  of  lint,  the  whole 
being  retained  by  strips  of  strapping  and 
a  bandage  with  pads  of  lint  at  each  side. 
The  wires  are  kept  in  until  they  ulcerate, 
which  occurs  in  a  week  or  ten  days. 


CHAPTER  XXXII. 

INTESTINAL  OBSTRUCTION. — COLOTOMY. — COLECTOMY. — LAPABOTOMY. — ENTEROTOMY. 


Intestinal  Obstruction  is  divided  into 
acute  and  chronic. 

Acute  intestinal  obstruction  occurs 
when  symptoms  of  complete  obstruction 
develop  themselves  in  a  few  hours  in  a 
previously  healthy  individual. 

Causes. — 1.  Within  the  bowel:  (a) 
The  impaction  of  foreign  bodies  inti'O- 
duced  from  the  exterior  of  the  body,  as 
coins,  fruit  stones,  bullets,  string,  haii-, 
dirt,  oat  cakes,  pebbles,  pins,  fish  bones, 
false  teeth,  etc.  The  impaction  is  most 
likely  to  occur  in  the  vicinity  of  the 
caecum.  The  impaction  of  bodies 

formed  within  the  body,  as  gall  stones, 
hard  faeces,  etc.  2.  In  the  walls  of  the 
bowel  :  congenital  strictures  or  mal- 
formations, chiefly  at  the  anus,  very 
rarely  in  the  duodenum.  3.  External 
to  the  bowel :  (a)  Volvulus,  twisting  or 
rotation  of  the  bowel,  in  which  the  bowel 
is  twisted  on  its  mesenteric  axis,  but 
occasionally  on  its  own  axis,  with  its 
attached  mesentery,  this  being  of  unusual 
length,  and  thus  permitting  the  rotation. 
The  seat  of  the  twist  is  always  at  the 
posterior  wall  of  the  abdomen,  most 
often  the  sigmoid  flexui-e  is  involved, 
and  the  exciting  cause  is  distension  of 
the  bowel,  generally  by  feculent  matter, 
whilst  the  tightness  of  the  twist  is  propor- 
tionate to  the  amount  of  distension.  As 
a  rare  form  one  coil  of  bowel  may  become 
firmly  intertwined  with  another.  (^) 
Internal  hernia  :  a  piece  of  bowel  slipping 
through  a  hole  or  pouch  in  the  mesen- 
tery or  omentum,  or  due  to  the  formation 
.of  bands  or  adhesions  from  previous 
peritonitis  (not  uncommon  in  persons 


with  old  hernise),  or  adhesion  of  portions 
of  the  intestines  to  the  abdominal  walls 
or  adjacent  viscera,  or  more  rarely  from 
the  passage  of  the  gut  into  noi-mal  open- 
ings, as  the  foramen  of  Winslow.  The 
small  intestine  is  almost  always  the  part 
affected.  4.  Invagination,  or  Intussus- 
ception, the  upper  portion  of  bowel  being 
prolapsed  into  that  below  it.  This  may 
be  acute,  and  either  affect  the  small 
intestine  (enteric),  or  the  ileum  and 
ileo-caecal  opening  may  descend  into  the 
caecum  (ileo-caecal),  or  even  into  the 
colon  (ileo-colic).  When  implicating  the 
colon  (colic),  it  is  usually  chronic.  It 
may  result  from  the  irritation  of  worms, 
or  from  polypus,  or  other  irritation  of 
the  mucous  membrane.  The  portion 
first  prolapsed  always  remains  the  low- 
est, as  the  invagination  increases  at  the 
expense  of  the  bowel  below  the  com- 
mencement of  the  part  fii'st  prolapsed, 
except  in  the  ileo-colic  variety,  which 
increases  by  more  and  more  of  the  ileum 
passing  through  the  ileo-caecal  valve ; 
when  no  more  ileum  can  protrude,  then 
the  caecum  becomes  invaginated  into 
the  colon.  A  perpendiculai-  incision 
through  an  intussusception  shows  three 
layers  of  intestinal  wall  lying  parallel 
one  with  another.  One  layer  consists  of 
the  portion  of  gut  which  receives  the 
invagination  and  forms  its  sheath  ;  the 
other  two  consist  of  the  ensheathed  por- 
tion of  intestine,  making  a  double  fold  ; 
thus  proceeding  from  the  exterior  there 
is:  1.  Peritoneal  coat ;  2.  Muscular;  3. 
Mucous;  within  this:  1.  Mucous;  2. 
Muscular  ;  3,  Peritoneal  and  mesentery 
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or meso-colon.  Internally:  1.  Peritoneal; 
2.  Muscular;  3.  Mucous.  "The  invagi- 
nated  portion  does  not  lie  pai-allel  with  the 
sheath,  but  always  offers  a  greater  curva- 
ture than  the  latter,  the  inverted  tube 
being  compressed  on  its  concavity  into 
tense  folds.  The  orifice  of  the  invaginated 
portion  of  the  bowel  does  not  lie  in  theaxis 
or  in  the  centre  of  the  sheath,  but  towards 
the  side,  and  following  the  traction  exerted 
on  it  by  the  mesenteric  fold  of  inverted 
intestine,  it  is  directed  towards  the 
mesenteric  wall  of  the  sheath.  The 
opening  is  not  circular,  but  represents 
a  fissure."  (Rokitansky.) 

Caitses  of  Chronic  Intestinal  Obstruc- 
tion.— 1.  Within  the  bowel:  Habitual 
constipation  and  polypus.  2.  In  the 
walls  of  the  bowel :  (a)  Cicatrisation  of 
an  ulcer,  either  simple  or  syphilitic ; 
(/8)  Fibroid  infiltration  of  the  walls  of 
the  gut ;  (y)  Cancer ;  (8)  Spasm,  or 
paralysis  of  the  muscular  coat.  3.  Ex- 
ternal to  the  walls ;  (a)  Chronic  peri- 
tonitis, either  simple  or  tubercular,  and 
abscess;  {^)  Tumours  pressing  on  the 
bowel,  as  hydatids,  ovarian,  or  uterine 
tumours. 

.Sea;  arid  Age. — Obstruction  from  the 
impaction  of  gall  stones  occurs  most 
commonly  in  women  at  the  middle  period 
of  life,  the  average  age  being  fifty  to  I 


sixty-five.  From  internal  hernia,  ileo- 
cieciil  intussusception,  and  foreign  bodies, 
obstruction  is  frequent  in  youth.  As  a 
consequence  of  volvulus,  intestinal  c(jn- 
cretions,  foreign  bodies,  intussusception 
of  the  ileum  or  jejunum,  simple  or 
syphilitic  stricture,  internal  hernia, 
presence  of  tumours,  peritonitis,  habitual 
constipation,  and  cancer,  obstruction  is 
met  with  after  puberty  and  in  middle 
age-  From  cancer,  thickened  intestine, 
intussusception  of  the  colon,  and  simple 
stricture  in  old  age. 

Symptoms  of  Acute  Intestinal  Obstruc- 
tion.—  L  Pain,  sudden  and  severe,  being 
often  more  intense  at  one  spot.  2.  Vomit- 
ing, becoming  after  a  time  fagcal.  3.  Ab- 
solute constipation,  appearing  suddenly. 
4.  Abdomen  immensely  swollen  and 
tender.  5.  Collapse  and  fall  of  tempei-a- 
ture.  6.  Quick  pulse,  thirst,  and  loss 
of  appetite.  7.  On  examination  a  local- 
ised swelling  can  sometimes  be  detected. 
8.  Haemorrhage  is  sometimes  present, 
from  the  rupture  of  distended  v&ssel-, 
the  blood  being  vomited  or  discharged 
per  anum.  9.  The  urine  is  often  scanty 
or  suppressed. 

Treves,  who  has  given  great  attention 
to  this  svibject,  gives  the  following  ex- 
cellent table. 


TABLE  I.— ACUTE  OBSTRUCTION. 


SYMPTOMS. 


Sex.  Age. 


Previous  his- 
tory. 


Mode  of  onset 
Pain. 


Strangulation 
BY  Bands,  etc., 
and  through 
Apertures. 


More  common  in 
males  than  fe- 
males, mostly  in 
young  adults. 
Bare  after  40. 


History  of  previous 
peritonitis. 


\roLvuLus  opthe^cute  Intussuscep- ^c^™  Obstbuc 


Sigmoid 

URE, 


Flex- 


TION. 


tion  by  Gall 
Stones,  etc. 


Males   to  females  A  little  more  common  Gall   stones  an 


Sudden. 

Appears  early,  is 
very  severe :  is 
colicky  and  per- 
sistent ;  is  oft(!n 
situated  aboirt 
umbilicus. 


as  4  to  1.  Very 
rare  before  40, 
Most  common 
between  40  and 
60. 

History  of  long- 
standing chronic 
constipation. 


in  males  ;  mostly  in 
the  young.  One 
half  of  tlie  cases  are 
under  the  age  of  10. 

Nothing  of  note. 


Sudden- 


Sudden, 

Appears  early,  is  Appears  early,  is  severe 
severe,  but  not 
so  severe  as  in 
the  i)revious  ease, 
Is  intermittent 
at  fii-st,  nnd  then 
continuous  with 
exacerbations. 


at  first,  then  tends 
to  subside,  i-s  at 
first  usually  distinct- 
ly intermittent,  then 
becomes  continuous, 
with  exacerbations 
May  be  localised 
about  a  tumour, 


much  mort 
common  in  fe- 
males than 
males.  Aver- 
age age  50  to  6.0. 

Gall  stones  may 
have  been  pass- 
ed. History  ol 
hepatic  colic 
History  of  for 
eign  bodie.'= 
swallowed. 

Sudden. 

Appears  early,  is 
severe  and  con- 
tinuous, with 
exacerbations. 
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Symptoms. 


Strangulation 
BY  Bands,  etc., 
and  through 
Apertures. 


Volvulus  of  the  ^^ute  Intussuscep-  ^^ute  Obstruc. 


Sigmoid 

URK, 


Flex 


TION. 


tion  by  Gall 
Stones,  etc 


Vomiting. 


Constipation. 


Tenesmus. 
Prostration. 


Appears  early,  is 
constant,  copi 
ous,  and  very 
severe.  In  60 
per  cent,  becomes 
stercovaceous  on 
an  average  on  the 
oth  day.  It  gives 
no  relief. 


Appears  less  early,  Does   not   appear  so  Appears  early,  is 


and  is  less  mark' 
ed,and  less  severe, 
than  in  the  pre 
vious  case.  Is 
intermittent  at 
first,  and  then 
continuous,  with 
exacerbations, 


Complete  and  abso- 
lute from  the 
first.  No  dis- 
charge of  blood 
from  the  anus. 

Absent 

Marked.  There  is 
collapse,  intense 
thirst,  diminish- 
ed urine. 


Abdominal: 
parietes. 


Meteorism. 


Abdo  mi  n  al 
tumour. 


Flaccid  unless  peri- 
tonitis has  set  in. 


SUght.  Seldom 
appears  before 
the  3rd  day. 


Tumours  of  limited 
areas  of  dulness, 
due  to  distended 
or  strangled 
loops.  Coils  of 
intestine  are  not 
visible  through 
the  parietes. 


Average  dura- 
tion before 
death. 


Five  days. 


Complete  and  ab- 
solute from  the 
first.  No  dis- 
charge of  blood 
from  the  anus. 

Met  with  in  1-5  per 
oent. 

Not  so  marked  as 
in  the  previous 
case.  May  be 
collapse  and  di- 
minished urine 
Often  severe  dy- 
spnoea from  dis 
tension  of  the 
abdomen. 
Soon  become  rigid 
owing  to  the 
early  and  almost 
constant  appear 
ance  of  local 
peritonitis. 
Appeai-s  early,  in- 
creases rapidly, 
and  becomes  very 
extreme.  It  often 
causes  displace- 
ment of  the  tho 
racic  viscera. 
No  tumour.  Coils 
of  intestine  are 
not  visible. 


early  as  in  the  two    often  copious, 
previous  cases.    In    May   in  time 
8  per  cent,  there  is    become  stereo 
no  vomiting;  is  often]  raceous. 
scanty  ;  is  liable  to 
great  fluctuations, 
in  25  per  cent,  the 
vomiting  becomes 
feculent  on  an  aver 
age  on  the  5th  day. 
Absolute  constipation  Complete 


is  extremely  rare 

diarrhcea  is  the  rule. 

In  80  per  cent  a 

bloody  discharge 

from  the  anus. 
Met  with  in   55  per 

cent;  is  often  severe. 
Marked ,;  often  severe 

collapse      in  the 

young. 


Flaccid   unless  peri- 
tonitis have  set  in. 


Is  rare,  and,  indeed, 
absent  except  in 
cases  associated  with 
constipation. 


the  first, 
discharge 


blood 
anus. 

Absent. 


from 
No 
of 


from  the 


Marked,  but  sel 
dom    so  pro 
nounced  as  in 
the  previous 
forms    of  ob- 
struction. 


Flaccid  unless 
peritonitis  have 
set  in. 


Slight. 


Six  days. 


A  definite  tumour  in 
50  per  cent. ;  is 
usually  in  the  line 
of  the  colon.  Is  apt 
to  change  its  place, 
to  increase  in  size 
and  density  during 
attacks  of  pain,  and 
to  be  the  seat  of 
tenderness.  Is  not 
felt  over  the  hepatic 
or  splenic  flexures 
of  colon.  A  tumour 
may  be  felt  in  the 
rectum,  or  the  in- 
vagination may  pro- 
trude from  the  anus. 
Coils  of  intestine 
not  visible. 
Of  ultra-acute  cases  24 
hours ;  of  acute  cases 
2  to  7  days ;  of  sub- 
fi-cute  7  to  30  days. 


Large  gall  stones 
and  foreign  bo- 
dies have  in 
rare  cases  been 
felt  through  the 
parietes.  Large 
enteroliths  may 
form  distinct 
and  hard  tu- 
mours. 


Seven  days. 
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Symptoms  of  Intussusception. — 1 .  Pain, 
sudden  and  severe.  2.  Constant  desire 
and  ineffectual  efforts  to  relieve  the 
bowels.  3.  Discharge  of  bloody  mucus. 
4.  Elongated,  painful,  movable  tumour 
detected  in  the  rectum  by  the  touch  and 
speculum,  or  felt  through  the  abdominal 
parietes.  5.  Vomiting  may  be  present, 
but  is  not  at  all  constant.    6.  Collapse. 

Result  of  Intussusception. — The  blood 
vessels  of  the  part  of  the  gut  which  is 
■  ensheathed  become  distended,  this  being 
followed  by  inflammation.    The  mucous 


membrane  poui's  forth  thick  mucus,  often 
mixed  with  blood.  Adjacent  peritoneal 
surfaces  are  covered  vdih  lymph  and 
become  adherent.  The  prolapsed  pai-t 
of  the  gut  may  be  attacked  by  gangrene, 
and  be  discharged,  leaving  an  annular 
stricture,  but  peritonitis  or  collapse  fre- 
quently proves  fatal  before  thLs  event  can 
occur, 

Hilton  Fagge  gives  the  following  table 
as  a  basis  for  the  difTerential  diagnosis 
between  ileo-cajcal  and  enteric  intussus- 
ception. 


lLE0-c.a:cAL  Intussusception. 


Intussusception  op  Small  Intestine. 


1.  Tumour  felt  in  some  part  of  the  colon, 

finally  descending  into  the  left  iliac 
fossa,  and  at  a  later  period  detected  in 
the  rectum,  or  even  protruding  at  the 
anus. 

2.  Tenesmus,  straining,  and  voiding  of  bloody 

mucus  ;  copious  hiem  or rhage  occasionally 
occurs,  especially  in  infants. 

3.  Violent  paroxsyms  of  pain  may  occur 

months  before  the  development  of  other 
symptoms,  the  patient  being  v^ell  in  the 
intervals.  The  symptoms  may,  on  the 
other  hand,  all  occur  rapidly  at  the  first, 
and  be  followed  by  death  within  three 
or  four  days. 


1.  Tumour  (if  present)  situated  to  the  right 
of  the  umbilicus,  and  smaller. 


2.  Discharge  of  large  quantity  of  blood,  some 

of  which  may  be  vomited. 

3.  The  gradual  increase  of  symptoms  occupies 

a  period  of  eight  or  ten  days,  and  there 
is  a  possibility  that  the  affected  part  may 
be  thrown  off,  and  recovery  ensue. 


Symptoms  of  Chronic  Intestinal  Obstruc- 
tion.— 1.  Constipation,  often  alternating 
vrith  diarrhoea.  2.  Difficulty  in  defseca- 
tion.  3.  Discharge  of  pus,  blood,  or 
mucus.  4.  Small,  long,  thin,  or  flattened 
'motions.  5.  Colicky  pains.  6.  Nausea, 
.eructations,  vomiting,  and  other  digestive 


disturbances.  7.  Tympanitic  distension 
of  the  abdomen.  The  symptoms  do  not 
come  on  suddenly,  but  have  been  present 
for  some  time.  Death  occurs  from  ex- 
haustion, peritonitis,  rupture  of  the 
caecum,  or  perforation  of  the  sigmoid 
flexure. 


TABLE  11.— CHRONIC  OBSTRUCTION  (TREVES). 


Symptoms. 


Stricture  and  Stenosis 
OF  THE  Small  Intes- 
tine. 


Stricture  and 
Stenosis  ofF^ecal  Accu 


THE  Large 
Intestine. 


MULATION. 


Chronic  Intus 
susception. 


Sex.  Age. 


Previous 
history. 


Non-cancerous  strictures 
occur  about  early  middle 
life.     Cancerous  stric 
tures  are  very  rare  be 
fore  forty.  UnafiEected 
by  sex. 

In  non-cancerous  cases 
there  may  be  a  history 
of  dysentei'y,  tubercu- 
losis, injury,  hernia,  etc. 


The  same. 


The  same. 


More  often  m 
females  than 
males.  In 
adults  often  in 
lunatics,  hypo- 
chondriacs, etc, 

History  of  long- 
continued  and 
increasing  con 
stipation,  with 
declining  ap- 
petite, foul 
tongue,  occa- 
sionally nausea, 
feeling  of 
languor  and 
depression. 


More  often  in  malt  ^ 
than  females,  aii'i 
most  common 
during  activeadult 
life. 

In  35  per  cent  of  Uic 
cases  begins  sud- 
denly and  beconn- 
after  a  whil> 
chronic.  In  othc: 
cases  the  com- 
mencement may 
be  very  insidious. 
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Symptoms, 


Course. 


Pains. 


StrictuheandS  t 
OF  THE  Small  Intes 

TINE. 


Vomiting. 


State  of 
bowels. 
Tenesmus. 


Meteorism. 


Tumour. 


General  con- 
dition. 


Duration. 


Very  irregular.  Acute  at 
tacks  may  appear  from 
time  to  time,  and  one 
such  attack  may  prove 
fatal.    Symptoms-  often 
subside  or  disappear  for 
a  while. 
Intermittent  at  first,  with 
long  intervals  of  free 
dom    from    pain.  In 
time  the  intervals  be 
come  shorter,  and  the 
attacks  of  pain  longer. 
Attacks  become  more 
frequent    and  severe 
Pain  is  usually  increased 
by  food,  especially  by  in- 
digestible food.  When 
the  obstruction  is  com 
plete  the  painiscontinu 
ous,  with  exacerbations. 
Nausea  during  the  earlier 
attacks  of  pain.  Vomit 
ing  during  the  later  and 
severer  attacks.  Is  often 
provoked  by  food.  In 
any  case  appears  late. 
Is  scanty  and  very  rarely 
feculent,  except  towards 
the  end  of  an  acute  ob- 
structive attack. 


Constipation  in  60  per 
cent.  Constipation  with 
.  diaiThoea  in  40  per  cent. 
Constipation  absolute 
during  acute  attacks. 
No  blood  passed  per 
anum.    No  tenesmus. 


Absent,  except  during' 
obstructive  attacks,  or 
with  absolute  constipa- 
tion. 

In  non-malignant  cases  no 
tumour.  In  cancer  a 
tumour  in  30  per  cent, 
of  the  cases.  Coils  of 
intestine  in  movement 
visible  through  the 
parietes. 


Patient  emaciates,  especi- 
ally in  cancer  cases. 
Is  worn  out  by  pain  and 
digestive  disturbances. 
May  be  collapsed  during 
acute  attacks. 
Three  to  five  months, 
longer. 


Stricture  and 
Stenosis  of 
THE  Large 
Intestine. 


The  same. 


F^CAL  Accu- 
mulation. 


Chronic  Intus- 
susception. 


General  character 
of  the  pain  the 
same,  but  less 
severe.  Is,  as 
a  rule,  not 
affected,  or  but 
indistinctly  af 
fected,  by  food 


The  abdomen  be-  Remarkable  by  its 


General  character 
the  same.  Ap 
pears  later  ;  is 
scantier;  is  not 
provoked  by 
food  ;  is  never 
feculent  except 
after  many 
days  of  abso- 
lute obstruc- 
tion ;  may  be 
entirely  absent. 
Constipation  the 
rule.  In  can 
cer,  diarrhoea 
with  constipa- 
tion is  common. 
In  cancer,blood 
per  anum  in  50 
per  cent.  Ten- 
esmus especi- 
ally increases 
with  diarrhoea. 
Often  very  prono 
imced,  especial 
ly  when  consti- 
pation lasts. 
In  non-malignant 
cases  no  tu 
mour.  In  can 
cer  a  tumour  in 
40  per  cent,  of 
the  cases.  Coils 
of  intestine  in 
movement  visi- 
ble through  the 
parietes. 
The  same. 


comes  greatly 
distended,  and 
the  symptoms 
develope  slowly 
and  progress 
ively. 
Pain  developes 
gradually.  Is 
at  first  paroxys- 
mal, then  con 
tinuous,  with 
exacerbations. 
At  anytime  evi- 
dence of  acute 
obstruction 
may  occur, 


irregularity 
fluctuation. 


and 


Distinctly  intermit- 
tent. Is  of  irregu 
lar  appearance 
and  intensity.  Is 
seldom  severe;  is 
often  quite  insig- 
nificant. 


Appears  late  ;  is 
scanty  and  ir- 
regular in  its 
occurrence,  is 
only  feculent 
after  a  con- 
siderable inter- 
val of  entire 
obstruction. 


Pronounced  and 
increasing  con- 
stipation. No 
blood  per 
anum.  No  ten 
esmus. 


or 


Five  to 
months, 
longer. 


Is  gradual. 


pro 

gressive,  and 
often  consider 
able. 
Tumour  very 
usual.   Is  most 
often  in  the  cae 
cum  or  sigmoid 
flexure.  Is 
firm,   may  be 
doughy ;  is 
often  nodnlar, 
may   be  very 
large.  . 
Suffers  seriously 
from  the  occa- 
sional obstruc- 
tive attacks. 
General  condi- 
tion the  same, 
s  i  x'Many  months. 
0  r 


Is  marked  in  only 
50  per  cent.  Is  of 
.  irregular  occur- 
rence ;  is  most 
often  associated 
with  attacks  .  of 
pain  ;  may  be  in 
duced  or  made 
worse  by  food. 
Feculent  in  7  per 
cent.  May"  '  be 
entirely  absent. 
State  of  bowel  varies 
greatly;  irregular, 
and  sometimes  a! 
tendency  to  con- 
stipation, and 
more  often  to 
diarrhoea.  Blood 
per  anum  in  50  per 
cent,  cases.  Tenes 
mus  in  13  per  cent. 

Absent  except  dur- 
ing attacks  cf  com- 
plete obstruction. 

Invagination  tumour 
in  50  per  cent.  ; 
mass  felt  in  rectum 
in  30  per  cent. 


The  same,  often 
of  marasmus. 


dies 


One 
or 


to  six 
longer. 


months, 
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Diagnosis. — Tlie  history  must  ahvays 
be  noted  when  possible,  and  the  exact 
order  in  which  the  symptoms  occurred. 

1.  Enquire  as  to  the  diet,  uterine  dis- 
placements, previous  peritonitis,  ulcera- 
tion, gall   stones,   foi-eign   bodies,  etc. 

2.  Look  for  any  constitutional  cachexia, 
as  cancer  or  tubercle. 

If  there  be  no  tenderness  of  the  ab- 
domen, or  pyrexia,  the  cause  may  be 
accumulation  of  ftecal  matter,  stricture, 
either  simple  or  malignant,  tumours  or 
an  abscess  compressing  the  bowel,  or 
polypus. 

When  due  to  the  Impaction  of  Gall 
Stones. — The  symptoms  are  sudden,  and 
acute  entei-itis  is  apt  to  arise.  The  pain 
is  spasmodic,  and  relieved  by  pressure; 
jaundice  is  often  pre.sent,  and  bile  in  the 
urine.  There  may  be  a  history  of  pre- 
vious pain  in  the  right  hypochondriac 
region,  and  vomiting,  followed  by  jaun- 
dice. Occasionally  pneumonia  at  the 
base  of  the  right  lung  presents  itself, 
and  may  mask  the  symptoms. 

A  cute  Formsqf Intussusception  are  easily 
diagnosed  by  attenchng  to  the  symptoms, 
and  perhaps  the  end  of  the  prolapsed 
bowel  may  be  felt  or  seen  through  the 
rectum.  Cons-tipation  is  rare,  diarrhcea 
and  a  bloody  discharge  from  the  anus 
being  almost  constant  symptoms.  The 
abdominal  walls  are  usually  relaxed,  and 
there  is  not  usually  much  tympanites. 

The  Chronic  Forms  of  Intussusception 
are  apt  to  be  confounded  with  perity- 
phlitis. In  the  latter  case  there  is  pain 
and  swelling  on  the  right  side  of  the 
belly  for  a  considerable  time  before 
vomiting  appetirs.  There  may  be  a 
doughy  or  brawny  infiltration  of  the 
integuments,  and  often  diarrhoja,  and 
pain  and  flexion  of  the  right  thigh. 

In  Internal  Hernia  the  symptoms  are 
very  urgent  from  the  first.  The  pain  is 
sudden,  very  severe,  and  continuous  ;  not 
unfrequently  follows  some  violent  exer- 
tion. Vomiting  comes  on  early,  is 
incessant  and  copious.  Peritonitis  and 
enteritis,  followed  by  gangrene,  soon 
occur. 

In  Volimlus,  in  addition  to  signs  of 
internal  strangulation,  the  abdomen  is 
often  distended  at  first  on  one  side  and 
flat  on  the  other. 

In  Chronic  Stricture,  suddenly  ob- 
structed, the  previous  long  -  continued 
difficulty  in  defsecation  will  point  to  the 
nature  of  the  case.    In  cases  of  stricture 


of  the  left  side  of  the  large  intastine,  tlie 
faecal  accumulation  is  often  greater  in  the 
cjecum  than  in  the  tract  of  bowel  be- 
tween this  part  and  the  stricture ;  con- 
sequently ulceration  of  ciecum  may  be 
present.  When  the  obstruction  is  at  the 
upper  part  of  the  intestinal  canal,  the 
vomiting  is  severe,  and  comes  on  early ;  if 
it  remain  bilious,  the  obstruction  is  very 
close  to  origin  of  the  small  intestines. 
The  abdomen  is  not  much  distended,  the 
urine  scanty  or  suppressed.  If  water 
be  injected,  a  considerable  quantity  can 
be  retained.  Griping,  colicky,  irregular 
and  incomplete  intestinal  evacuation.s, 
and  the  motions  are  healthy,  and  do  not 
cause  pain.  If  the  large  intestine  be 
affected,  the  vomiting  appears  later,  and 
the  ejected  matter  becomes  stercoraceous. 
The  abdomen  is  very  distended,  and  the 
shape  and  movements  of  the  bowels  can 
be  detected  through  the  abdominal  walls. 
Little  pain,  constipation  alternating 
with  diarrhoea,  motions  are  painful,  and 
pus,  mucus,  or  blood  may  be  present. 
If  the  stricture  be  low  down,  as  in  the 
upper  part  of  the  sigmoid  flexure,  the 
bowel  will  not  hold  more  than  a  pint  and 
a  half  of  water,  injected  through  the 
rectum.  In  all  cases  the  abdomen  mu.st 
be  examined  at  the  usual  and  unu.sual 
sites  for  hernia,  and  the  rectum  and 
colon,  by  the  finger,  hand,  and  long  tube ; 
the  surgeon  giving  an  anaesthetic  if 
necessary. 

Trealmeait. — In  chronic  cases,  give  rest 
to  the  part  by  confining  the  patient  to  a 
fluid  diet,  no  solids  being  allowed.  The 
surgeon  should  inject  a  cupful,  or  more, 
of  olive  oil,  and  administer  copious  ene- 
mata.  All  faecal  masses  must  be  cleared 
away,  if  necessary,  by  an  iron  spoon,  or 
lithotomy  scoop.  If  the  obstruction  de- 
pend on  stricture  situated  in  the  rectum, 
this  may  be  cautiously  divided  or  dilated 
with  the  finger  or  rectal  bougies,  or  a 
gum  elastic  catheter  may  be  pa.sse<l 
through  the  constriction,  and  warm  water 
be  injected.  Should  these  measures  not 
afford  relief,  and  vomiting  persist,  as  in 
chronic  cases  the  obstruction  is  generally 
seated  at  the  lower  part  of  the  bowel,  it 
will  be  advisable  to  perform  colotomy. 
The  indications  for  this  operation  are  long- 
continued  and  unyielding  constipation, 
vomiting  and  tympanites.  The  question 
arises,  on  which  side  should  the  colon  be 
opened  ?  On  the  left  side,  if  the  rectum 
or  sigmoid  flexure  be  implicated,  uiless 
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there  be  tenderness  and  distension  of  the 
cfecum  (cascitis  or  typhlitis),  in  which 
case  an  early  incision  should  be  made 
on  the  right  side,  in  the  vicinity  of  the 
C£Bcum.  The  operation  should  also  be 
performed  on  the  right  side  in  cases 
where  the  seat  of  obstruction  cannot  be 
determined.  In  chronic  cases  of  obstruc- 
tion occurring  in  the  small  intestines,  as 
the  result  of  peritonitis  and  matting  to- 
gether of  the  bowels,  give  oily  laxatives, 
and  if  the  obstruction  continue,  perfoi-m 
"  enterotomy,"  in  the  right  or  left  iliac 
fossa.  For  tympanites,  turpentine  ene- 
mata,  and  puncture  of  the  gut  with  a 
fine  tubular  needle,  aspirator,  or  trocar, 
are  the  most  useful  methods. 

In  Acute  Cases. — Give  opium  (gr.  ij) 
and  belladonna  (gr.  ss)  by  the  mouth, 
and  if  peritonitis  be  present,  a  small 
quantity  of  calomel  (gr.  ss  to  gr.  j).  If 
vomiting  be  obstinate,  a  solution  of 
atropo-morphia  may  be  administered 
subcutaneously.  Warm  fomentations 
and  leeches  to  the  abdomen  may  be  tried, 
if  the  condition  be  not  veiy  urgent. 
The  bowel  must  be  cleared  by  an  injec- 
tion, and  afterwards  nutritious  and 
stimulating  enemata  should  be  adminis- 
tered. Ice  may  be  freely  sucked.  If 
relief  be  not  afforded  witlain  two  days, 
or  as  soon  as  possible  if  internal  stran- 
gulation be  diagnosed,  or  vomiting  per- 
sist or  become  stercoraceous,  laparotomy 
or  abdominal  section  must  be  performed. 
In  cases  of  volvulus  of  the  sigmoid 
flexure,  left  lumbar  colotomy  as  the  opera- 
tion of  election.  In  cases  of  obstruction 
from  the  impaction  of  foreign  bodies, 
abdominal  section  is  to  be  performed,  and 
if  necessary,  the  bowel  opened  (enteio- 
tomy) ;  in  the  latter  ease  an  artificial 
anus  can  be  made,  or  preferabJy,  the  gut 
may  be  sutured. 

In  Intussusception,  if  chronic,  the  in- 
jection of  a  large  amount  of  water  or  air 
may  be  tried  before  the  third  day, 
together  with  kneading  of  the  abdomen, 
with  the  pelvis  well  raised.  If  acute, 
laparotomy  is  required,  and  in  cases 
where  the  gut  cannot  be  relieved,  owing 
to  adhesions,  or  swelling  of  the  parts,  re- 
section of  the  affected  portions  of  the 
bowel,  and  suture  of  the  cut  ends  of  the 
intestine.  When  the  large  intestine  is 
the  seat  of  intussusception,  an  artificial 
anus  may  be  formed. 

Colotomy. — (a)  Amussat's  Operation, 
or  Lumbar  Colotomy. — Instruments  re- 


quired :  L  Scalpel;  2.  Probe-pointed 
bistoury;  3.  Director;  4.  Dissecting  for- 
ceps; 5.  Sponges;  6.  Silver  and  silk 
sutures;  7.  Artery  and  torsion  forceps;  8. 
Retractors;  9.  Fine  ligatures ;  10.  Large 
trocar  ;  IL  Tow ;  12.  Syringe  with  warm 
water  ;  1 3,.  Ansesthetic  and  inhaler ;  1 4. 
Basins.  The  operation  consists  in  mak- 
ing an  artificial  anus  in  the  colon  above 
the  seat  of  obstruction  ;  it  is  perfoimed 
in  cases  of  chronic  intestinal  obstruction, 
volvulus  of  the  sigmoid  flexure,  cancer 
of  the  rectum,  and  imperforate  rectum. 
One -third  of  the  colon  at  its  posterior 
aspect  is  uncovered  by  peritoneum,  and 
here  the  bowel  is  to  be  opened. 

Line  of  Incision.  — To  ascertain  the 
proper  place  for  the  incision  the  centre 
of  a  line  drawn  fi'om  the  anterior  to  the 
posterior  spinous  pr  ocess  of  the  ileum  is 
first  ascertained,  and  starting  half  an 
inch  behind  this  a  veitical  line  is  drawn 
up  to  the  last  rib.  The  middle  point  of 
this  line  is  exactly  measured,  and  is  the 
spot  where  the  incision  is  to  be  made  ; 
it  should  be  marked  with  ink  on  the 
patient.  An  antesthetic  is  adminis- 
tered, and  the  patient  placed  in  the 
semi-projae  position,  with  a  pillow  under 
the  left  loin. — (1st  Step.)  An  incision  is 
made  four  inches  long  in  a  transverse 
direction,  its  centre  occupying  the  middle 
of  the  vertical  line  before  mentioned  ; 
this  divides  the  skin  and  superficial 
tissues. — (2nd  Step.)  The  muscles  of  the 
abdominal  wall,  the  latissimus  dorsi  at 
the  posterior  third  of  the  incision,  the 
external  oblique  in  the  anterior  two- 
thirds,  and  the  internal  oblique  and 
posterior  aponeurosis  of  the  ti-ansversalis 
are  divided  to  the  full  extent  of  the 
external  incisioa,  constant  use  being 
made  of  the  grooved  director. — (3id 
Step.)  The  quadratus  lumborum  and 
fascia  transversalis  are  then  recognised. 
The  edge  of  the  quadratus  is  one  inch 
outside  the  erector  spinae,  and  three 
inches  from  the  lumbar  spinous  processes. 
The  fascia  is  now  carefully  divided,  and 
the  adipose  tissue  covering  the  intestine 
should  appear  in  the  wound,  but  if  it  do 
not,  the  quadratus  lumborum  m\ist  be 
divided  towards  the  spine,  as  the  gut  is 
always  fovmd  in  the  angle  of  the  wound 
nearest  the  spine.  The  fat  must  be 
divided  with  the  finger  or  handle  of  the 
scalpel,  when  the  colon  will  be  seen  in 
front  of  the  lower  border  of  the  kidney 
and  recognised  by  its  greenish  colour, 
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distension,  and  by  its  not  moving  -with 
the  i-espiratory  effoi'ts.  If  the  gut  do 
not  appear  the  patient  may  be  turned  on 
his  back,  and  whatever  falls  in' the 
wonnd  seized  with  the  forceps,  and  in 
most  cases  this  is  the  colon. — (4th 
Step.)  Two  long  silk  sutures  with  a 
needle  at  each  end  are  passed  through 
the  gut  transversely,  parallel  with  the 
edges  of  the  wound.  The  four  needles 
are  passed  thi-ough  the  skin,  two  at  the 
upper  and  two  at  the  lower  side  of  the 
wound. — (5th  Step.)  The  wound  is  filled 
with  lint  and  sponges.  Then  the  bowel 
is  opened  between  the  two  sutures,  the 
finger  introduced,  and  the  loops  divided 
and  rapidly  tied.  Usually  a  great  gush 
of  feculent  matter  occurs,  which  is  to 
be  received  in  basins ;  to  avoid  extra- 
vasation of  faeces  it  is  often  advisable  to 
tap  the  bowel  with  a  large  trocar  before 
making  the  permanent  incision.  The 
sponges  and  lint  are  drawn  out  and  the 
extremities  of  the  skin  wound  stitched 
\rp.  Where  there  is  no  great  urgency 
the  bowel  should  not  be  opened  for  a  day 
or  two  after  the  operation. 

A/fer-treatnient. — Lint  saturated  with 
carbolised  oil  and  a  pad  of  oakum  should 
form  the  dressing.  Prevent  exhaustion 
and  give  opium.  The  escape  of  faeces 
can  be  prevented  by  an  ivory  or  glass 
plug,  and  later  on  by  a  sponge  tent.  It 
is  well  when  the  bowel  has  contracted 
firm  adhesion  to  pass  a  tube  into  the 
lower  end  and  wash  out  any  faeces. 
Madelung  recommends  that  the  lower 
end  should  be  entirely  closed. 

Bryant  advises  an  oblique  incision, 
passing  downwards  and  outwards  at  an 
angle  of  45°,  corresponding  to  the  outer 
border  of  the  quadra tus  lumborum. 

(6)  Littre's  Colotomy  in  the  Groin. — 
In  infants,  lumbar  colotomy  is  difficult 
and  uncertain;  therefore  the  colon  should 
be  opened  in  the  groin.  An  incision  is 
made  from  one  to  two  inches  in  length, 
parallel  to  and  a  little  above  the  outer 
half  of  Poupart's  ligament.  The  tissues 
being  divided  on  a  director,  the  peri- 
toneum is  reached  and  opened.  The 
sigmoid  flexure,  recognised  by  its  lobu- 
lated  surface  and  fixedness,  is  sought, 
pierced  by  needles,  and  tied  to  the  wound 
as  in  the  previous  operation. 

Unjant's  Lumbar  Golectoimj. —  Bryant 
recommends  this  operation  in  stricture 
of  the  large  intestine  when  annular, 
'localised,  and  movable.    The  operation 


consists  in  removal  of  a  portion  of  tlie 
colon.  He  writes :  "  I  commenced  the 
operation  with  my  usual  oblique  lumbar 
incision  as  for  colotomy,  and  having 
reached  the  bowel,  and  found  that  the 
strictured  portion  could  be  drawn  out  of 
the  wound,  I  detennined  to  excise  it. 
This  I  did  by  first  stitching  the  present- 
ing wall  of  the  intestine  above  the 
strictured  portion  to  the  margin  of  the 
wound,  evacuated  the  contents  of  the 
bowel  through  a  limited  orifice,  and  sub- 
sequently securing  the  under  lip  of  the 
upper  portion  of  the  bowel  to  the  lower 
margin  of  the  wound ;  having  with 
scissors  carefully  detached  the  strictured 
segment  of  the  colon  from  its  upper 
attachments,  and  stitched  the  bowel  to 
the  orifice  of  the  wound  step  by  step. 
The  strictured  segment  of  the  gut  was 
then  separated  from  its  attachments 
below,  and  the  upper  orifice  of  the  lower 
portion  of  the  bowel  carefully  secured  to 
the  wound  in  close  contact  with  the 
upper  portion." 

Laparotomy,  or  Abdominal  Section,  is 
used  for  removal  of  foreign  bodies,  in 
acute  obstruction,  and  in  cases  of  intus- 
susception, also  in  cases  of  injury  to  the 
abdominal  viscera.  The  operation  is 
simple.  The  room  being  weU  Avarmed, 
a  catheter  is  passed  and  the  patient's 
bladder  emptied.  He  is  then  placed  on 
his  back,  and  brought  to  the  edge  of  the 
bed  with  his  legs  hanging  over  it,  and 
an  anaesthetic  is  administered  to  him. 
Strict  aseptic  precautions  must  be  used 
throughout.  The  incision  begins  an  inch 
below  the  umbilicus  (unless  the  seat  of 
obstruction  can  be  determined),  it  is 
carried  down  to  the  peritoneum.  This 
is  scraped  through  carefully  at  one  spot, 
through  which  the  finger  is  passed  and 
the  membrane  slit  up  with  a  probe- 
pointed  bistoury.  The  bowels  must  be 
kept  back  by  an  assistant  with  flat 
sponges  wrung  out  of  warm  carbolised 
water.  The  condition  of  the  caecum  is 
first  ascertained ;  if  this  be  empty  the 
obstruction  is  in  the  small  intestine. 
The  seat  of  constriction  is  then  sought 
for  by  tracing  upwards  the  empty  coils 
of  the  intestine ;  any  displacement  is 
then  to  be  rectified.  The  intestines  are 
now  replaced,  the  peritoneum  cleansed 
Avith  aseptic  sponges,  and  the  wound 
closed  in  the  usual  manner.  The  after- 
treatment  is  that  of  an  abdomhial 
wound. 
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Enterotomy. — An  incision  is  made  one 
inch  in  length  (afterwards  increased  to 
three  or  four),  a  little  above  the  crest  of 
of  the  ilium,  parallel  with  Poupart's 
ligament.  The  parts  are  divided  layer 
by  layer  until  the  deep  aponeurosis  is 
reached;  this  is  then  cut  through,  and 
the  peritoneum  seized  by  forceps  and 
incised.  A  silver  thread  is  carried 
through  that  poition  of  the  bowel 
which  presents  in  the  wound,  pene- 
ti-ating  first  through  the  intestine  and 
then  through  the  abdominal  wall. 
Stitches  are  then  cai'ried  through  the 
abdominal  parietes,  the  gut,  and  then 


again  through  the  abdominal  wall  on  the 
opposite  side;  two  are  passed  on  each 
side  of  the  incision,  and  one  at  the 
superior  and  one  at  the  inferior  angles. 
A  small  incision  is  then  made  into  the 
bowel,  but  if  this  can  be  postponed  for  a 
day  or  so  it  is  advisable.  Trousseau 
recommends  this  operation  in  all  cases  of 
intestinal  obstruction,  "when  symptoms 
of  occlusion  have  existed  for  six  or  eight 
days,  when  there  is  great  tympanites, 
when  the  matters  vomited  are  of  a 
stercoraceous  character,  when  the  per- 
sistence and  severity  of  the  symptoms 
presage  imminent  death." 


CHAPTER  XXXIII. 

DISEASES  OF  THE  LARGE  INTESTINE  AND  ANUS. 


Imperforate  Anus  is  a  congenital  defect. 
The  anus  may  be  completely  closed  by  a 
membrane,  or  narrowed,  contracted,  and 
partially  closed,  admitting  a  probe  but 
not  affording  a  free  exit  to  the  fseces. 
The  symptoms  of  complete  closure  are 
those  of  intestinal  obstruction,  namely, 
vomiting,  swelling,  and  distension  of  the 
abdomen,  and  absence  of  the  discharge 
of  meconium.  Examination  of  the  part 
will  reveal  the  membranous  or  muco- 
cutaneous partition,  which  bulges  when 
the  child  cries  or  on  pressure  of  the 
abdomen,  and  through  which  the  dark- 
coloured  meconium  may  be  visible. 

Treatment. — In  cases  of  partial  closure 
the  anus  must  be  enlarged  with  a  probe- 
pointed  bistoury,  a  sponge  tent  put  in, 
and  afterwards  the  part  kept  dilated 
with  a  bougie.  When  the  closure  is 
complete  the  membrane  should  be 
punctured  and  then  divided  in  a  crucial 
manner,  the  four  flaps  removed,  the  skin 
and  mucous  membrane  united  by  a  few 
points  of  catgut  suture,  a  plug  of  lint 
introduced,  and  the  finger  or  a  bougie 
oiled  passed  in  twice  a  day. 

Complete  or  Partial  Absence  of  Rectum. 
—When  there  is  no  bulging  after  wait- 
ing for  a  day,  the  rectum  is  probably 
completely  or  partially  absent,  the 
intestinal  canal  terminating  in  a  cul- 
de-sac,  which  is  often  situated  at  the 
sigmoid  flexure. 

Treatment.  —  Here  an  exploratory 
operation  is  to  be  done,  with  the  aim 
of  reaching  the  rectum  and  bringing  it 


down  to  sew  to  the  margin  of  the  anus. 
The  child  is  ana3sthetised,  placed  on  its 
back,  and  its  thighs  held  up.  An  incision 
is  then  made  about  one  inch  in  length, 
in  the  middle  line,  extending  forward 
from  the  tip  of  the  coccyx.  The  parts 
are  carefully  dissected  along  the  front 
of  the  coccyx  and  sacrum,  and  if  the  gut 
be  near,  it  will  be  felt  as  a  bulging, 
fluctuating  tumour  on  pressure  being 
made  on  the  abdomen.  If  possible  the 
gut  must  be  brought  down  by  hooked 
forceps ;  or,  better,  two  sutures  should  be 
passed  through  one  margin  of  the  skin 
wound,  across  the  bowel,  and  through 
the  other  margin  of  the  wound;  the 
bowel  is  then  incised,  and  the  loops  of 
suture  di'awn  down  and  divided,  the  gut 
being  then  fastened  by  the  four  sutures 
to  the  skin.  If  the  bowel  cannot  be 
moved  the  passage  to  it  must  be  kept 
open  by  passing  a  bougie  or  dressing 
forceps  daily.  Should  the  bowel  not  be 
found  by  a  perineal  incision  Verneuil 
advises  resection  of  the  coccyx,  the 
incision  being  carried  back  to  the  tip  of 
the  coccyx,  the  soft  parts  detached  from 
this  bone,  which  is  cut  across  with  cvirved 
scissors;  the  bowel  can  then  often  be 
discovered.  In  case  these  measures  fail, 
the  incision  having  been  carried  to  a 
depth  of  one  and  a  half  inches  without 
meeting  the  bowel,  the  surgeon  must 
desist,  and  Littre's  colotomy  in  the 
groin  must  be  at  once  performed,  as  the 
rectum  will  be  entirely  absent. 

Imperforate  Anus,  accompanied  with 


286   mJURIES  AND  DISEASES  OP  THE  ABDOMEN  AND  PELVIS. 


Vaf/inal,  Vesical,  or  Urethrcd  Fistulce,  is 
treated  by  passing  a  strong  probe  or 
director  along  the  fistula,  and  projecting 
it  towards  the  perineum ;  making  an 
exploratory  perineal  incision  as  before 
mentioned,  and  bringing  the  rectum  down 
and  attaching  it  by  sutures  if  possible  to 
the  sides  of  the  anus,  and  afterwards,  if 
the  fistula  do  not  close,  performing  a 
plastic  operation. 

Imperforate  Rectum.— In  this  case  the 
anus  is  natural,  but  a  short  distance 
above  it  an  obstruction  exists  in  the 
rectum.  The  obstruction  may  be  simply 
a  membranous  partition,  the  rectum 
being  pervious  above  it ;  or  the  rectum 
may  have  been  conveited  into  a  fibro- 
cellular  cord ;  or,  thirdly,  the  rectum 
may  terminate  in  a  cul-de-sac,  at  the  side 
of  an  anal  cul-de-sac. 

Treatment. — If  the  rectum  be  pervious 
above,  on  introducing  the  finger  a 
bulging  is  felt,  and  a  grooved  needle 
should  be  passed  through  tbe  membrane 
to  confirm  the  diagnosis.  Should 
meconium  be  present  the  membrane  is 
incised  crucially  with  a  knife  and  a  large 
catheter  fi:xed  in  the  gut.  If  no  bulging 
be  detected,  the  bowel  must  be  sought 
for  by  introducing  a  probe-pointed 
bistoury  in  tbe  anal  cul-de-sac,  and 
cutting  down  on  the  tip  of  the  coccyx, 
cairying  the  dissection  on  as  before 
dii  ected.  The  bowel  not  being  recognised, 
colotomy  is  the  only  resource. 

Haemorrhoids,  or  Piles,  are  divided, 
according  to  their  relations  to  tbe 
sphincter  ani,  into:  1.  External;  2.  In- 
ternal ;  3.  Intero-external,  paitly  within 
and  partly  without.  Piles  are  also 
classed  into  "  open "  or  bleeding,  and 
"  blind,"  which  do  not  bleed. 

Stricture. — Piles  consist  of  dilated 
vessels  surrounded  by  thickened  cellular 
tissue,  skin,  and  mucous  membrane. 
In  external  piles  the  thickening  of  the 
skin  and  cellular  tissue  sun-ounding  the 
vein  is  more  marked  ;  whilst  in  internal 
piles  this  thickening  is  not  so  advanced, 
and  the  tumours  are  much  more  vascular, 
usually  containing,  in  addition  to  the 
veins,  an  artery. 

Causes.  —  Age  :  In  children  piles  are 
almost  unknown.  Young  men  from 
eighteen  to  twenty  are  subject  to  them, 
and  there  is  a  great  liability  to  this 
complaint  in  middle  age.  Sex  :  They 
are  more  common  in  young  men  than 
women,  owing  to  menstruation  in  the 


latter ;  at  the  middle  period  of  life  both 
sexes  are  equally  attiicked.  Habits: 
Luxurious  and  sedentary  lives.  Long 
standing,  as  in  hairdressers  and  dentists. 
Anything  preventing  the  return  of  blood 
from  the  rectum,  or  determining  a  flow 
of  blood  to  it,  as  congestion  of  the  liver, 
habitual  constipation, pregnancy,  pressure 
of  ovarian  tumoui's,  uterine  affections, 
thoracic  disease,  hard  riding,  habitual 
use  of  strong  purgatives,  intemperance 
in  eating  or  diinking,  exposure  to  cold 
and  wet,  immoderate  sexual  intercourse, 
diseases  of  adjacent  parts,  as  the  genito- 
urinary organs,  fissure,  ulcer,  or  stricture 
of  the  anus  and  rectum. 

External  Piles. — SynijJtoms. — These, 
which  are  situated  external  to  the 
margin  of  the  anus,  are  covered  by  skin  ; 
but  when  enlai-ged,  may  be  partly  en- 
wrapped in  mucous  membrane.  At 
first  they  present  the  appearance  of 
loose,  wrinkled,  longitudinal  folds,  radi- 
ating from  the  anus,  but  finally  form 
small,  round,  fii-m,  rose- red  tumours, 
varying  in  size  from  a  pea  to  a  walnut, 
according  to  whether  they  be  distended 
with  blood  or  not.  They  produce 
symptoms  of  u'ritation,  weight,  dis- 
tension, and  throbbing,  pain  when  at 
the  closet,  and  a  feeling  of  bearing 
down.  External  piles  are  very  liable 
to  become  irritated  and  inflamed,  ap- 
pearing as  globular,  tense,  hot,  livid 
swellings,  attended  with  severe  pain  up 
tbe  side  of  the  rectum,  in  the  perineum 
and  nates,  inci'eased  on  standing  or 
walking.  Under  treatment  the  in- 
flammation may  be  checked  and  the 
swelling  subside,  but  in  many  cases 
suppuration  occurs,  a  small  absces.s  form- 
ing ;  if  the  latter  be  opened,  or  burst,  a 
small  coagula  escapes,  and  the  cavity 
contracts,  a  radical  cure  taking  place. 

Treatment. — When  not  inflamed. —  1. 
General :  Attend  to  the  regular  action 
of  the  bowels.  A  glass  of  cold  or  warm 
water  before  bretikfast,  brown  bread, 
regular  exercise,  ai-e  valuable  aux- 
iliaries. As  aperients,  pil.  rhei.  co.  ; 
confection  of  senna  :  compound  liquorice 
powder;  sulphur;  extract,  cascar.  sagrad. 
liq. ;  sulphate  of  soda  ;  Hunyadi  Janos  or 
Friederichshall  waters.  The  confection 
of  senna  with  sulphur  and  bitartrate 
of  potass  is  a  favourite  remedy.  When 
there  is  a  relaxed  condition  of  the  rectum 
and  anus,  the  confection  of  senna  should 
be   combined   with    black    pepper  or 
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cubebs.  If  there  be  much  irritation 
about  the  anus,  occasional  doses  of  calomel 
are  useful.  No  stimulants  should  be 
permitted,  and  the  amount  of  animal 
food  must  be  regulated.  In  debilitated 
persons,  tartrate  of  iron,  the  mineral 
acids,  and  a  nourishing  diet.  2.  Local : 
Bathing  the  parts  with  cold  or  very 
hot  water  night  and  morning.  Lotions 
of  lead,  or  sulphate  of  zinc  (gr.  ij  to  ^j) 
are  of  service.  The  ung.  gallse.  co.  or 
gall  and  opium  suppositories  are  excellent 
remedies.  If  inflammation  occur,  abso- 
lute rest  in  bed,  leeches  round  the 
tumours  but  not  on  them,  poultices  of 
bran,  linseed,  or  bread,  with  laudanum. 
Nothing  is  more  soothing  than  equal 
parts  of  extracts  of  belladonna  and 
opium  smeared  over  the  painful 
locality.  Opium  may  be  given  internally, 
followed,  when  relief  is  obtained,  by 
saline  purgatives.  When  the  inflam- 
mation has  subsided,  a  lotion  of  sp.  vini 
rect.  and  liq.  ammon.  acetatis  aa  to 
liq.  plumbi  acetatis  dil.  ^^j  should  be 
applied.  When  the  pile  forms  a  circum- 
scribed swelling  of  a  blue  colour  as  large 
as  the  end  of  the  thumb,  and  covei-ed 
with  thickened  skin,  it  must  be  punctured 
with  a  lancet,  and  its  contents,  consisting 
of  coagulated  or  fluid  blood,  evacuated. 
If  chronic,  the  pile  is  easily  removed  by 
seizing  its  apex  with  hooked  forceps, 
and  cutting  it  off  close  to  its  base  with 
curved  scissors,  any  vessel  which  jets 
being  secured.  Care  must  be  taken  not 
to  remove  too  much  loose  skin  or  in- 
terfere with  the  mucous  membrane. 

Internal  Piles — Symptoms. — 1.  Hae- 
morrhage, often  profuse,  occurring  from 
time  to  time,  and  more  especially  after 
a  motion.  2.  Fulness  and  weight  at 
the  seat.  3.  Pain  when  the  bowels  are 
moved.  4.  A  sensation  as  if  there  were 
a  foreign  body  in  the  rectum.  5.  Pro- 
trusion of  the  haemori'hoids  during 
straining  at  stool,  the  contraction  of 
the  sphincter  ani  on  these  causing  severe 
sickening  pain.  6.  Pain  in  the  loins 
and  down  the  thighs,  especially  in 
females.  7.  Discharge  of  mucus  or 
muco-purulent  fluid  from  the  anus.  8. 
Irritation  about  the  bladder,  and  there 
may  be  retention  of  urine.  9.  In 
females,  irritation  of  the  uterus. 

If  the  piles  become  inflamed  the 
severity  of  the  symptoms  is  augmented, 
and  the  tumours  may  protrude  beyond 
the    anus,    and    be    tightly  nipped 


by  the  sphincter;  great  pain  and 
fever  follow,  and  unless  bleeding  occur, 
or  the  piles  be  returned,  they  be- 
come gangrenous  and  slough  off.  If 
the  piles  have  existed  for  some  time,  the 
patient  becomes  very  anaemic  and  de- 
bilitated from  loss  of  blood. 

Appearances  of  Internal  Piles. — In 
most  cases  distinct  tumours  are  visible, 
on  examination,  of  a  globular  or  oblong 
form.  The  globular  are  of  a  bright  red 
colour,  with  a  broad  base,  covered  with 
smooth  and  shining  mucous  membrane, 
or  slightly  ulcerated,  consisting  mainly 
of  small  arteries  and  dilated  capillaries, 
readily  bleeding,  and  presenting  a  straw- 
berry appearance  (strawberry  piles). 
The  oblong  or  fleshy  pile  is  large, 
prominent,  of  a  deep  blue  or  livid  tint, 
having  a  broad  base,  or  being  pedun- 
culated, less  prone  to  bleed,  and  con- 
sisting mainly  of  dilated  veins.  In 
addition  to  these,  cases  are  met  with 
where  there  is  no  distinct  tumour,  but 
the  mucous  membrane  of  the  lower  part 
of  the  rectum  is  highly  congested  and 
vascular,  and  readily  pours  forth  bright 
arterial  blood  (capillaiy  haemorrhoids). 
There  may  be  two  or  three  rows  of  piles 
placed  one  above  the  other  at  a  distance 
of  a  few  lines  to  2|  inches  from  the 
anus. 

Complications.—  1.  Fissure  of  the 
anus.    2.  Fistula.    3.  Prolapsus. 

Terminations. — 1.  Resolution.  2.  Co- 
agulation of  the  contents.  3.  Sup- 
puration.   4.  Sloughing. 

Treatment. — The  general  management 
of  these  cases  is  similar  to  that  of 
external  piles.  I  have  found  consider- 
able benefit  follow  the  internal  use  of 
tr.  hamamelis  combined  with  ergot  and 
biomide  of  potassium.  Gross  recom- 
mends bals.  copaibse. — Local  :  Injections 
of  cold  water,  or  ext.  ei-got.  liquid.  (5SS  to 
5j),  or  infusion  of  quassia,  are  highly 
beneficial.  Ergotin  and  gall  and  opium 
suppositories  are  advantageous. 

When  the  piles  protrude  they  must  be 
bathed  with  infusion  of  quassia,  decoction 
of  oak  bark,  or  alum.  The  application 
of  nitrate  of  silver  over  the  surface  of 
the  pile  is  advisable,  or  the  ung.  gallce 
CO.  may  be  smeared  over  them.  The 
retui'n  of  the  haemorrhoids  past  the 
sphincter  should  be  always  acliieved  if 
possible.  Hot  hip-baths  will  alleviate 
the  pain.  The  bleeding  in  florid  san- 
guine persons  need  not  be  checked  unless 
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excessive,  as  it  frequently  is  productive 
of  good  in  relieving  the  portal  system 
and  preventing  an  attack  of  cerebral 
extravasation ;  but  in  pallid,  ana3niic 
individuals  it  must  be  stopped  by 
injections  of  tannin  (gr.  viij  to  3j), 
sulphate  of  iron  {gr.  ij  to  5]),  or  turpen- 
tine, aided  by  perchloride  of  iron  and 
glycerine  by  the  mouth,  or  tr.  hamamelis. 
Opium  should  be  given  in  all  cases  where 
the  bleeding  is  copious,  and  is  best  com- 
bined with  tr.  digitalis  and  liq.  ammon. 
acetatis.  Retention  of  urine  must  be 
relieved  by  the  catheter.  When  the 
piles  are  protruding  and  inflamed  they 
should  be  returned,  an  antesthetic  being 
administered  if  necessary.  If  this  be 
impossible,  leeches  and  poultices  may  be 
applied,  or  sponges  wrung  out  of  hot 
water.  In  some  cases  ice  is  preferable, 
to  relieve  pain  and  congestion.  Opium 
must  be  given  in  full  doses.  When 
gangrene  is  present,  apply  charcoal 
poultices  or  iodoform  and  linseed,  but 
do  not  return  the  piles. 

Operations  for  the  Radical  Cure. — 1. 
Ligature.  2,  Cautery.  3.  Nitric  acid. 
4.  Crushing.  5.  Injections.  6.  Forcible 
dilatation  of  the  sphincter.  7.  Igni- 
puncture.  8.  Excision.  No  operation 
should  be  performed  for  piles  when  these 
are  the  result  of  some  disease  situated 
higher  up  the  bowel,  as  stricture  or 
cancer;  or  when  following  diseases  of 
the  womb,  bladder,  cirrhosis  of  the  liver, 
or  thoracic  disease ;  nor  when  occurring 
during  pregnancy,  unless  dangerous 
hsemorrhage  ensue.  Before  operating 
always  ascertain  if  the  kidneys  be 
healthy. 

1.  Ligature  is  the  oldest  method,  and 
is  performed  as  follows.  The  bowels 
must  be  well  cleared  by  a  dose  of  castor 
oil  the  day  previous  to  the  operation. 
The  patient,  who  has  previously  had  an 
enema  of  warm  water,  is  directed  to  sit 
over  hot  water  and  strain  till  the  piles 
are  well  protruded.  He  is  then  placed 
in  bed  on  his  side,  with  the  buttocks 
well  projecting,  an  anaesthetic  adminis- 
tered, an  assistant  separates  the  nates, 
and  the  surgeon  seizes  a  pile  with  a 
vulsellum  or  ring  forceps  and  draws  it 
foi-ward.  Cripps,  after  the  patient  is 
anaesthetised,  first  dilates  the  sphincter 
by  passing  the  forefinger  of  each  hand 
into  the  bowel,  and  exercising  firm  and 
continuous  traction  until  the  resistance 
of  the  sphincter  be  felt  to  give  way. 


He  prefers  the  patient  in  the  litliotomy 
position.  The  operator  then,  with  a 
well-curved  needle  set  in  a  handle  and 
carrying  a  double  ligature,  tiansfixes  the 
base,  divides  the  threads,  removes  the 
needle,  and  ties  each  half  as  tightly  as 
possible.  Every  pile  more  than  half  an 
inch  in  diameter  must  be  thus  trau.sfixed 
and  tied ;  if  smaller  than  this,  a  single 
ligature  may  be  used,  and  transfixion  is 
not  necessary.  When  the  patient  lies 
on  his  side  a  strap  passed  round  the 
shoulders  and  under  the  right  thigh  is 
a  great  assistance  in  the  maintenance  of 
the  proper  position.  Curlin  g  recommends 
that  the  circumference  of  the  tumour 
should  be  notched  before  the  ligature  is 
applied,  in  order  to  form  a  groove  for 
this  and  to  hasten  the  separation  of  the 
pUe.  The  ends  of  the  ligatures  should 
not  be  cut  off  directly  they  are  tied,  as 
by  draM'ing  them  outwaids,  when  three 
or  four  ligatures  have  been  fastened  at 
various  points  of  the  circumference,  a 
good  view  of  the  rectum  is  obtained. 
When  all  the  piles  have  been  tied,  the 
ends  of  the  ligatures  must  be  cut  off 
close,  and  the  mass  returned  into  the 
bowel.  If  there  be  much  loose  integu- 
ment about  the  anus  some  of  it  may  be 
removed  by  scissors,  though  this  must 
not  be  recklessly  practised.  A  pad  of 
absorbent  cotton  is  applied,  and  a  "f- 
bandage. 

After-treatment. —  The  patient  must 
be  kept  in  bed  until  the  ligatures 
separate,  which  occurs  from  the  fifth 
to  the  eighth  day.  The  diet  should  be 
a  spoon  one  for  a  healthy  adult,  but  a 
meat  diet  for  the  elderly  or  middle-aged. 
A  full  dose  of  opium  is  given  to  relieve 
pain,  and  if  this  be  still  severe,  ice  or, 
perhaps  better,  water  as  hot  as  can  be 
endured  must  be  applied  to  the  anus. 
Retention  of  urine,  if  present,  must  be 
treated  by  the  use  of  a  catheter,  warm 
hip  baths,  and  a  full  dose  of  hyoscyamus 
and  sp.  seth.  nitrosi.  Spasm  and  tenes- 
mus are  best  controlled  by  an  opium 
enema,  or  a  belladonna  and  opium  .sup- 
pository. The  inguinal  glands  often 
become  swollen  and  tender.  At  the  end 
of  three  days  a  dose  of  castor  oil  should 
be  given,  and  an  injection  of  olive  oil 
per  rectum.  Convalescence  occurs  in 
a  fortnight.  The  raw  surface  left  after 
the  separation  of  the  piles  may  be  touched 
with  nitrate  of  silver  ;  if  not  healing,  tr. 
benzoini  co.,  or  suppositories  of  morphia 
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gp.  I,  hydrarg.  subchlor.  gr.  j,  olei 
theobrom.  gr.  x,  may  be  used.  Death 
has  occurred  after  this  operation  from 
pyaemia,  tetanus,  and  efl'usion  on  the 
brain.  Besides  these  dangers,  objections 
to  this  operation  are  the  su.bsequent  pain, 
and  difficulty  in  healing  the  resulting 
ulcers. 

Secondary  Hcemorrhage  may  be  con- 
trolled by  plugging  the  rectum  with  the 
smallest  Barnes'  bag,  or  rolling  a  sponge 
firmly  and  tying  it  in  the  middle  with  a 
piece  of  tape,  the  ends  of  which  are  left 
long.  The  sponge  is  trimmed  with  scis- 
sors to  the  size  and  shape  of  a  hen's  egg, 
and  passed  three  inches  up  the  rectum, 
the  two  ends  of  the  tape  hanging  out  at 
the  anus.  The  lower  end  of  the  bowel  is 
then  plugged  with  pieces  of  cotton  wool 
sprinkled  with  sulphate  of  iron,  and  the 
two  ends  of  the  tape  are  tied  tightly  over 
the  cotton  wool. 

2.  Cautery. — The  best  operation  of 
this  character  is  Smith's  Oferation  hy  the 
Clamp  and  Cautery.  The  piles  having 
been  made  to  descend  as  usual,  the 
tumour  is  seized  by  a  pair  of  hooked  or 
blunt  forceps,  and  firmly  held  by  an 
assistant.  Smith's  clamp  is  now  care- 
fully applied  to  the  base  of  the  tumour 
and  the  blades  closed  firmly  with  the 
screw.  The  surgeon  then  takes  a  sharp 
pair  of  scissors  and  cuts  off  the  whole  of 
the  tumour :  the  cut  surface  is  wiped  and 
carefully  and  repeatedly  touched  by  the 
heated  iron,  or  Paquelin's  thermo-cautery, 
until  it  is  thoroughly  cauterised.  Smith 
in  his  later  cases  uses  special  serrated 
and  cutting  cauteries,  with  the  blade 
capable  of  being  set  at  a  right  angle  with 
the  shaft  or  parallel  to  it,  to  remove  the 
pile  and  cauterise  it  at  the  same  time, 
and  has  discarded  the  scissors.  The 
screw  is  now  loosened,  and  if  there  be  any 
bleeding  vessel  the  cautery  is  again  ap- 
phed ;  the  clamp  is  then  removed,  and 
the  other  piles  similarly  treated.  The 
finger  greased  with  oil  pushes  the  parts 
well  up,  and  a  suppository  of  2  grains 
of  opium  is  inserted.  In  performing 
this  operation  the  tumours  must  be  well 
brought  down,  or  it  is  difficult  to  apply 
the  clamp.  When  the  skin  must  be 
included  in  the  clamp  as  well  as  the 
mucous  membrane,  the  scissors  should  be 
first  applied  at  the  point  of  junction.  An 
eighth  of  an  inch  of  tissue  must  be  left 
above  the  clamp  for  the  application  of 
the  cautery,  which  should  be  at  a  black 


or  dull  red  heat.  The  after-treatment  is 
similar  to  that  subsequent  to  ligature. 
This  operation  is  particularly  adapted  to 
cases  where  either  from  age  or  the  pres- 
ence of  co-existing  disease  the  opei'ation 
of  ligature  would  be  attended  with  danger, 
but  may  be  adopted  in  any  case  in  place 
of  ligatm-e.  It  is  attended  by  less  shock 
and  followed  by  a  more  rapid  recovery. 

The  Galvanic  Cautery  can  be  used  to 
remove  internal  piles. 

Paquelin's  Thermo-cautery  is  recom- 
mended by  Reeves.  The  piles  being  well 
protruded  are  punctured  witk  a  sharp 
point  attached  to  Paquelin's  thermo- 
cautery, and  raised  to  a  dull  red  heat. 
The  cautery  is  rotated  and  gently  with- 
drawn to  prevent  bleeding.  One,  two, 
three,  or  more  punctures  may  be  re- 
quired, according  to  the  size  of  the  pile. 
After  all  the  piles  have  been  thus  treated 
they  are  returned,  and  the  usual  after- 
treatment  followed. 

3.  Nitric  Acid  is  of  great  service  in  the 
treatment  of  strawberry  and  capillary 
piles.  A  speculum  having  been  intro- 
duced, the  acid  is  applied  with  a  piece  of 
wood  or  a  glass  rod  to  the  part  previously 
cleansed  with  lint.  When  the  acid  has 
acted  sufficiently,  the  surface  is  wiped 
with  a  piece  of  lint  saturated  with  pre- 
pared chalk  and  water,  and  the  mucous 
membrane  is  smeared  with  oil. 

4.  Crushing. — Pollock  has  introduced 
a  screw  clamp  constructed  by  Benham, 
by  which  the  base  of  the  pile  can  be  com- 
pletely crushed  without  bleeding,  leaving 
only  a  slight  fringed  remnant.  The 
clamp  is  left  on  the  pile  for  three 
minutes;  the  hsemorrhoid  beyond  the 
clamp  is  removed  by  scissors.  Tarred 
cotton,  or  salicylic  cotton,  is  used  as 
a  dressing.  The  ecraseur  has  been  em- 
ployed, but  is  apt  to  leave  a  stricture 
when  the  wound  has  healed. 

5.  Injection  by  a  hypodermic  syiunge 
into  the  centre  of  the  pile,  of  carbolic 
acid  1  part  and  glycerine  3  parts,  or 
tr.  ferri  perchlor.  -nyxx,  is  useful  when 
the  patient  will  not  submit  to  one  of  the 
preceding  methods  of  treatment.  Gerard 
advises  tannic  acid  1  part,  carbolic  acid 
2  paits,  alcohol  4  parts,  and  glycei'ine  8 
parts.  Four  drops  should  be  injected 
into  the  centre  of  the  pile.  The  injections 
will  have  to  be  repeated,  and  the  treat- 
ment occupies  many  weeks.  The  pain  is 
slight,  and  the  pfl.tient  should  rest  in  bed 
for  a  few  hours  after  the  injection. 
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6.  Forced  Dilatation  of  the  anus  and 
sphincter,  under  an  anassthetic,  by  means 
of  the  operator's  thumbs  or  a  rectal  dila- 
tor, will  cause  the  piles  to  wither  and 
disappear. 

7.  Igni-jmnGture. — By  inserting  a  large 
heated  needle  into  the  pile  in  several 
dift'erent  places. 

8.  Eoscision  (Whitehead's  Opera- 
tion).— This  consists  in  removing  the 
strip  of  mucous  membrane  from  the 
lower  end  of  the  rectum,  from  which  the 
piles  take  their  origin. — (1st  Step.)  The 
patient,  previously  prepared  for  the  opera- 
tion and  under  the  complete  influence  of 
an  anaesthetic,  is  placed  on  a  high  narrow 
table  in  the  lithotomy  position,  and 
maintained  in  this  position  either  by  a 
couple  of  assistants  or  Clover's  crutch. — 
(2nd  Step.)  The sphinctersare  thoroughly 
paralysed  by  digital  stretching,  so  that 
they  have  no  "grip,"  and  permit  the 
hsemorrhoids  and  any  prolapse  there 
may  be  to  descend  without  the  slightest 
impediment. — (3rd  Step.)  By  the  use 
of  scissors  and  dissecting  forceps,  the 
mucous  membrane  is  divided  at  its  junc- 
tion with  the  skin,  round  the  entire  cir- 
cumference of  the  bowel,  every  irregu- 
larity of  the  skin  being  carefully  followed. 
— (4th  Step.)  The  external  and  the  com- 
mencement of  the  internal  sphincters 
are  then  exposed  by  a  rapid  dissection, 
and'  the  mucous  membrane  and  attached 
hsemorrhoids,  thus  separated  from  the 
submucous  bed  on  which  they  rested,  are 
pulled  bodily  down,  any  undivided  points 
of  resistance  being  snipped  across,  and 
the  hsemorrhoids  brought  below  the 
margin  of  the  skdn. — (5th  Step.)  The 
mucous  membrane  above  the  hemor- 
rhoids is  now  divided  transversely  in 
successive  stages,  and  the  free  margin  of 
the  severed  membrane  above  is  attached, 
as  soon  as  divided,  to  the  free  margin  of 
the  skin  below  by  a  suitable  number  of 
sutures.  The  complete  ring  of  pile-bear- 
ing mucous  membrane  is  then  removed. 
Bleeding  vessels  throughout  the  operation 
are  twisted  on  division.  The  incision 
must  be  made  through  mucous  membrane 
and  not  through  skin,  none  of  which 
should  be  sacrificed.  Iodoform  is  insuf- 
flated between  the  raw  surfaces,  and 
carbolised  silk  used  as  sutures. 

Prolajjsus  Recti  may  consist  either  in 
the  proti-usion  of  the  mucous  membrane 
of  the  bowel  only  through  the  anus 
(partial),  or  in  the  protrusion  of  the 


whole  thickness  of  the  gut  (complete) ; 
in  the  latter  ca.se  the  pi-olapsod  portion 
may  be  6  to  8  inches  or  more  in  length, 

Causes. — 1.  Debility,  as  in  children  and 
old  persons.  2.  Sympathetic  irritation, 
as  in  stone  in  the  bladder,  enlarged  pros- 
tate, stricture,  phimosis.  3.  Any  ob- 
struction or  irritation  of  the  rectum,  as 
rectal  stricture,  chronic  diarrhoea,  dysen- 
tery, obstinate  constipation,  worms,  pelvic 
tumours,  or  displaced  utems.  4.  Haemor- 
rhoids or  polypus. 

Sym'ptonis. — When  the  mucous  mem- 
brane is  alone  proti-uded,  it  forms  a 
more  or  less  perfect  ring,  at  first  of  a 
bright  red  colour,  soft  and  elastic ;  if  of 
old  standing,  it  presents  a  livid  hue,  and 
is  harder;  the  mucous  membi-ane  is 
continuous  with  that  covering  the  sphinc- 
ter. At  first  the  prolapsus  only  occurs 
after  defsecation,  and  is  readUy  reduced, 
but  as  time  passes  it  may  habitually  be 
present.  There  are  uneasy  sensations 
at  the  anus,  with  a  mucous,  bloody,  or 
purulent  discharge.  When  the  prolapsus 
is  complete,  which  as  a  rule  only  occurs 
in  children  and  old  persons,  the  tumour 
is  cylindrical  in  shape,  covered  -svith  florid 
vascular  mucous  membrane,  secreting  a 
bloody  mucus;  there  is  a  deep  groove 
between  the  protrusion  and  the  margin 
of  the  sphincter.  This  form  is  due  to  an 
invagination  of  the  bowel,  the  en.sheathed 
portion  being  the  middle  or  upper  part 
of  the  rectum,  or  even  the  lower  part  of 
the  sigmoid  flexure.  Irritabihty  of  the 
bladder,  and  sometimes  retention  of  ui-ine, 
are  present ;  pain  in  the  loins  and  down 
the  thighs,  with  dyspeptic  symptoms, 
follow.  In  chronic  cases  the  mucous 
membrane  becomes  hardened,  resembling 
skin,  superficial  ulceration  is  apt  to  occur, 
the  sphincter  and  other  muscles  are  re- 
laxed, and  the  folds  of  skin  round  are 
loose,  thickened,  swollen,  and  pendulous. 
If  the  protrusion  cannot  be  returned,  it 
is  liable  to  be  constricted  by  the  sphinctei- 
muscle,  and  become  strangulated ;  tlic 
parts  become  thickened  and  livid,  at- 
tended mth  extreme  pain  and  retention 
of  urine,  and  gangrene  of  the.protrudcil 
mass  will  ensue.  A  complication,  whicli 
is  occasionally  present,  is  the  presence  dt 
a  hernia  in  the  recto- vesical  or  recto- 
vaginal pouch,  which  being  drawn  by 
the  prolapsed  I'ectum  through  the  anus, 
may  become  strangulated. 

Treatment. — In  children,  remove  any 
local  cause  of  irritation,  as  ascarides, 
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stone  in  the  bladder,  or  phimosis,  and 
pay  attention  to  the  general  health.  The 
prolapsus  should  always  be  retui-ned  by 
putting  the  patient  in  the  recumbent 
posture,  and  with  the  right  hand,  well 
oiled,  making  pressure  until  the  whole  be 
reduced.  If  the  protrusion  be  large,  and 
has  been  some  time  down,  a  manipula- 
tion similar  to  taxis  must  be  employed, 
the  patient,  if  necessary,  being  under 
chloroform,  and  the  surface  of  the  tumour 
well  oiled.  This  movement  can  be 
assisted  by  first  passing  a  gum  elastic 
catheter,  with  a  strip  of  oiled  lint 
wrapped  round  it,  through  the  external 
opening,  to  act  as  a  guide ;  inversion  of 
the  patient  is  sometimes  an  assistance. 
In  obstinate  cases  subcutaneous  division 
of  the  fibres  of  the  sphincter  muscle  is  a 
measure  to  be  remembered,  though  I 
have  never  found  this  necessary.  Hav- 
ing returned  the  gut,  it  will  soon  descend 
again  unless  prevented,  and  the  best 
means  to  hinder  this  is  to  distend  the 
rectum  with  a  sufficiently  long  strip  of 
oiled  lint,  and  apply  a  pad  or  sponge 
and  a  T-bandage.  Another  plan  is  to 
apply  a  broad  strip  of  thick  plaster  ver- 
tically over  the  anus  to  support  the 
sphincter,  and  another  strip  to  draw  the 
nates  together ;  after  each  evacuation 
a  fresh  strip  is  applied.  Bryant  recom- 
mends, in  obstinate  cases  occurring  in 
children,  the  application  of  the  nitrate  of 
silver  in  stick  to  the  whole  mucous  sur- 
face, previously  wiped  with  lint ;  this  is 
often  followed  by  the  reduction  and  re- 
tention of  the  prolapse. 

After-treatment  consists  in  giving  small 
doses  of  rhvibarb  and  hydrarg.  cum  creta, 
a  warm  bath  regularly,  fresh  air,  a  nu- 
tritious diet,  and  tonics.  The  child  must 
be  made  to  pass  its  motions  whilst  lying 
on  its  side.  Injections  of  sulphate  of 
iron  (gr.  iij  to  53),  or  alum  3j,  decoct, 
quercus  ^viij ;  every  morning  after  the 
bowels  have  been  opened  ijss  should  be 
introduced  into  the  bowel.  Langenbeck 
i-ecommends  the  hypodermic  injection  of 
a  solution  of  ergotin  (5  t®  15  parts  to 
100  of  distilled  water)  into  the  cellular 
tissue  after  the  bowel  is  replaced ;  this 
injection  must  be  repeated  every  three 
or  four  days. 

In  adults  the  general  treatment  for 
piles  is  indicated.  If  the  bowel  cannot 
be  returned  by  the  patient,  the  surgeon 
must  replace  it,  and  it  is  advisable  to 
Bniear  over  it  solid  nitrate  of  silver,  or  tan- 


nic acid  and  glycerine,  before  reducing  it. 
If  pUes  or  polypus  be  present,  they  must 
be  cured  by  operation.  Abscess  of  the 
liver  has  followed  excessively  violent 
efibrts  at  reduction. 

Operation  for  Prolapsus  Recti, — In 
bad  cases  in  adults  some  operative  mea- 
sure is  needed.  1.  Excision  of  the  loose 
folds  of  the  skin  round  the  anus  (Dupuy- 
tren).  2.  Ligature  (Copeland).  3.  Clamp 
and  cautery  (Smith).  4.  Nitric  acid. 
5.  V-shaped  incision  (Robert). 

1.  Excision  of  the  loose  folds  of  the  skin 
radiating  round  the  anus  is  performed 
by  seizing  hold  of  a  fold  of  skin  with 
forceps,  and  removing  it,  together  with 
mucous  membrane,  by  curved  knife-edged 
scissors.  The  edges  of  the  mucous  mem- 
brane are  united  by  catgut  sutures. 
The  patient  must  be  watched  subse- 
quently for  fear  of  haemorrhage  into  the 
rectum. 

2.  Ligature. — ^With  the  forceps  a  fold 
of  mucous  membrane  is  seized,  and  a 
ligature  passed  round  it,  as  if  it  were  a 
pile,  the  parts  being  then  returned  with- 
in the  sphincter.  This  may  be  repeated 
as  many  times  as  is  necessary.  A  double 
ligature  transfixing  the  fold  is  the  most 
secure. 

3.  Nitric  Acid  is  good  in  cases  of 
simple  prolapse  of  the  bowel,  when  there 
are  one  or  more  folds  of  mucous  mem- 
brane, and  the  tissue  is  very  vascular. 
The  acid  should  be  applied  to  only  a 
portion  of  the  membrane  at  one  time. 

4.  The  Clamp  and  Cautery,  as  used  in 
internal  piles,  is  excellent  for  prolapsus 
in  adults.  The  cautery  may  be  used 
also  without  the  clamp.  The  patient  is 
placed  in  the  lithotomy  position,  with 
the  prolapse  reduced,  a  large-sized  Sims' 
speculum  is  passed  into  the  bowel,  and 
with  a  Paquelin's  catitery  at  a  dull  red 
heat,  four  lines  are  traced  on  the  mucous 
membrane,  commencing  thi'ee  to  four 
inches  from  the  anus,  and  ending  at 
the  junction  of  the  skin  and  mucous 
membrane.  The  lines  are  situated  in 
front,  behind,  and  on  each  side. 

5.  Robert  recommends  two  incisions, 
extending  from  the  extremities  of  the 
transverse  diameter  of  the  anus  to  the 
tip  of  the  coccyx.  The  skin,  subcutan- 
eous tissue,  and  a  poition  of  the 
sphincter  are  removed  in  a  V-shaped 
flap,  fi-nd  the  edges  brought  together 
with  sutures. 

Fistula  in  Recto. — Causes.    1.  Abscess 
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in  the  ischio-rectal  fossa,  the  result  of 
ti-auuiatic  violence,  exposure  to  cold,  in- 
flamed htemori'hoids,  or  occurring  in 
debilitated  persons,  more  especially  the 
phthisical.  2.  Ulcei's  of  the  mucous 
membrane,  followed  by  suppuration  in 
the  neighbouring  tissues,  aiising  spon- 
taneously, or  produced  by  the  irritation 
of  foreign  bodies,  as  fish  bones,  or  by 
fissure  or  stricture,  etc. 

Abscess  in  the  Ischio-rectal  Fossa  readily 
occurs,  and  may  be  superficial  or  deep. 
Tlie  matter  has  a  great  tendency  to 
burrow  upwards  beneath  the  levator  ani 
muscle.  Two  forms  are  met,  an  acute 
phlegmonous  abscess,  and  a  chronic  pur- 
ulent collection  :  the  latter  often  results 
from  venous  congestion  due  to  disease  of 
the  heart,  liver,  or  lung,  especially 
phthisis. 

Symjytoms  of  the  acute  form. — Pains 
shooting  through  the  anus,  rectum,  and 
perineum ;  tenderness  on  pressure ;  a 
hard,  brawny  swelling  by  the  side  of  the 
rectum,  filling  up  the  hollow  of  the  fossa, 
and  easily  felt  by  the  finger  in  the  bowel ; 
erysipelatous  blush  of  the  skin  ;  more  or 
less  fever  and  constitutional  disturbance; 
bearing  down,  and  a  desire  to  evacuate 
the  bowels,  but  only  a  little  mucus  passes 
with  great  straining  ;  there  may  be  con- 
stipation ;  iiTitability  of  the  bladder,  or 
retention  of  urine,  is  not  uncommon. 
If  the  abscess  be  discharged,  the  matter 
has  a  distinct  faecal  odour,  even  though 
there  be  no  direct  communication  with 
the  bowel.  Rectal  abscess  points  but 
slowly  in  the  perineum  by  the  side  of 
the  anus,  and  not  unfrequently  into  the 
bowel  also ;  occasionally  at  a  distance, 
in  the  middle  of  the  thigh,  or  backwards 
near  the  trochanter. 

The  Chronic  Abscess  is  very  insidious 
in  its  progress,  with  little  or  no  pain, 
but  slight  swelling,  and  no  fever.  When 
the  patient  is  not  relieved,  the  abscess 
will  discharge  itself  externally,  internally 
into  the  gut,  or  both  ways,  a  sinus  being 
left  discharging  a  thin  pus,  and  not 
healing  on  acanmt  of  the  disturbance  of 
the  parts  by  the  sphincter,  and  the 
occasional  entry  of  a  little  faecal  matter 
into  the  abscess  cavity.  From  the  non- 
closure of  the  cavity  of  an  ischio-rectal 
abscess,  a  fistula  is  left,  which  in  most 
cases  has  only  one  external  opening, 
situated  half  an  inch  from  the  anal 
mar  gin,  but  it  may  be  close  to  the  anus. 
Now  and  then  two  or  three  apertures 


exist,  and  these  may  be  situated  as  far 
off  the  anus  as  the  istthium,  back  of 
buttock,  over  the  great  trochanter,  in  the 
perineum,  or  even  in  the  groin.  The 
fistula  usually  runs  a  du-ect  course  ob- 
liquely from  the  external  opening  to 
above  the  sphincter,  but  may  be  twisted  or 
angular.  In  all  cases  of  fistula,  examine 
the  bowel  carefully  for  stricture. 

Varieties. — 1.  Complete,  having  both 
an  external  and  an  internal  opening. 
2.  Blind  external,  with  only  an  external 
opening,  and  no  communication  with  the 
bowel.  3.  Blind  internal,  when  there  is 
an  opening  into  the  bowel,  but  no  external 
outlet. 

Complete  Fistula. — The  external  open- 
ing is  generally  small,  with  a  projecting 
granulation,  and  a  slight  thin  purulent 
discharge  escapes  from  it.  The  internal 
opening  is  situated  just  above  the  sphinc- 
ter, about  one  inch  or  a  little  more  from 
the  surface,  though  the  sinus  frequently 
extends  much  higher  than  this,  terminat- 
ing in  a  cul-de-sac,  owing  to  the  abscess 
having  opened  into  the  bowel  by  a  hole 
in  its  side,  and  not  at  its  highest  point. 
The  internal  opening  can  be  seen  on 
passing  a  probe  through  the  fistula,  or 
injecting  milk,  the  parts  being  exposed 
by  the  rectal  .speculum.  There  is  gene- 
rally only  one  internal  opening,  though 
two  or  more  have  been  met  with.  The 
fistulous  tracks  after  a  time  become  hned 
by  a  layer  of  lymph,  which  closely  re- 
sembles the  mucous  lining  of  the  bowel. 
In  consequence  of  irritation  by  faecal 
matter,  the  skin  becomes  indurated  and 
discoloured  for  some  distance  round  the 
anus.  The  blind  external  form  is  recog- 
nised by  the  fact  that  a  probe  does  not 
enter  the  bowel,  but  themucous  membrane 
is  generally  thinner  at  the  spot  where  an 
internal  opening  should  exist.  The  blind 
internal  is  more  difficult  to  diagnose,  but 
in  these  cases  there  is  a  discharge  of  pus 
from  the  anus,  with  a  tender,  painful, 
brawny  swelling  in  one  ischio-rectal  fossa. 
By  pressure,  pus  will  exude,  and  on 
passing  the  finger  into  the  rectum,  the 
internal  opening  can  be  felt.  It  is  to  be 
remembered  that  sinuses  close  to  the  anus 
may  be  produced  by  pelvic  abscess,  hip- 
joint  disease,  disease  of  the  prostate 
gland,  necrosis  of  the  ischiinn,  sacrum, 
etc. 

Treatment  of  A  bscess. — Rest  in  bed.  A 
purge  of  calomel  and  castor  oil.  Warm 
fomentations.  Before  fluctuation  can  be 
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perceived  if  the  parts  feel  hard,  and  brawny 
by  the  side  of  the  anus,  pass  the  left  fore- 
finger, well  greased,  into  the  rectum, 
and  then  make  a  free  incision,  insert  a 
drainage  tube  and  apply  poultices.  If 
the  sinus  do  not  heal,  inject  it  with  tr. 
iodi.  or  tr.  cantharides,  pass  a  probe 
coated  with  nitrate  of  silver,  or  scrape 
with  a  Volkmann's  spoon.  When  the  fistula 
is  complete,  the  only  successful  method 
of  treating  it  is  by  division  of  the  sphinc- 
ter. The  operation  should  not  be  per- 
formed when  the  fistula  is  occasioned  by 
stricture  of  the  rectum  unless  this  can 
be  first  relieved,  nor  when  caused  by 
caries  of  the  sacrum  or  coccyx,  nor  till 
the  condition  be  somewhat  chronic,  nor  in 
confirmed  or  advanced  phthisis,  nor  in 
patients  whose  health  is  much  broken 
down,  or  who  are  afiected  with  disease 
of  the  liver  or  kidney. 

Operations  for  Fistula  in  Recto. — 1. 
By  the  knife.  2.  By  ligature.  3.  By 
the  galvanic  cautery. 

1.  By  the  Knife. — The  patient  having 
had  his  bowels  emptied  by  a  dose  of 
castor  oil  and  an  enema,  lies  on  his  left 
side  with  the  nates  projecting  over  the 
edge  of  the  bed,  and  an  assistant  sepa- 
rating the  buttocks.  The  surgeon  intro- 
duces the  finger,  well  oiled,  into  the 
bowel,  having  previously  passed  a  probe 
through  the  fistula.  With  the  probe  as 
a  guide,  a  blunt-pointed  bistoury  is  passed 
along  the  sinus  till  its  point  projects  in 
the  bowel.  The  probe  is  withdrawn, 
the  forefinger  hooked  over  the  end  of  the 
knife,  and  with  a  sawing  and  pressing  cut 
the  whole  of  the  structures  are  divided, 
and  both  the  finger  and  blade  brought 
out  of  the  anus.  Afterwards  all  super- 
ficial sinuses  should  be  slit  up,  scraped 
with  a  Volkmann's  spoon,  and  their  edges 
pared  with  scissors.  With  regard  to  the 
cul-de-sac  above  the  intei'nal  opening 
of  the  fistula  into  the  bowel,  opinions  are 
divided  whether  this  should  be  slit  up  or 
left  after  division  of  the  sphincter.  I 
1  am  strongly  of  opinion  that  this  should 
?be  divided  with  scissors,  or  if  reaching 
dangerously  high  for  a  cutting  operation, 
lan  elastic  Ugature  should  be  passed  and 
tied  tightly.  Smith  has  drawn  attention 
■to  the  fact  that  a  great  division  of  the 
internal  sphincter  may  be  followed  by 
iacontinence  of  faeces ;  he  advises  the  use 
of  rectal  bougies  after  the  operation  to 
iprevent  this  accident. 

If  the  fistula  be  a  blind  external  one, 
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the  knife  is  to  be  forced  into  the  gut  at 
the  place  where  the  part  feels  thinnest, 
and  the  operation  then  completed.  In 
the  case  of  a  blind  internal  fistula,  a  bent 
probe  is  to  be  passed  up  the  rectum  and 
through  the  opening  of  the  fistula,  and 
made  to  project  externally;  on  the  point 
of  this  an  incision  is  made  and  the  opera- 
tion then  completed  as  usual.  An 
indurated  fistula  is  slow  in  healing,  and 
a  good  measure  is  to  make  a  "back  cut," 
that  is,  reverse  the  knife  and  draw  the 
blade  through  the  tract  of  the  fistula 
into  sound  tissue,  extending  this  incision 
beyond  the  external  orifice. 

After-treatment. — Rest  in  the  recum- 
bent position.  Dress  the  wound  with 
oiled  lint  and  a  T -bandage.  Give  an 
opium  suppository-  The  wound  must  be 
dressed  from  the  bottom  every  day,  and 
lotions  of  sulphate  of  zinc,  sulphate  of 
copper,  tincture  of  iodine,  or  nitric  acid 
used.  If  the  wound  do  not  heal,  con- 
fection of  black  pepper  and  change  of  air 
are  useful.  The  patient's  constitutional 
condition  must  be  attended  to.  To  re- 
strain haemorrhage  after  the  operation, 
clear  out  the  coagula,  use  ice  or  hot  water, 
inject  liq.  ferr.  perchlor.  (1  in  6),  or  sp. 
terebinth.  The  rectum  may  be  plugged 
with  lint  steeped  in  one  of  the  latter 
appUcations,  round  a  hthotomy  tube. 
{Vide  Htemorrhoids.) 

2.  Ligature. — This  operation  is  done 
by  passing  an  elastic  ligature,  by  means 
of  an  eyed  probe,  through  the  fistula  and 
tying  it  tightly,  or  passing  the  ends 
through  a  perforated  shot,  and  crushing 
this  with  strong  forceps;  the  ligatuie 
will  then  cut  its  way  out.  The  advan- 
tages are  avoidance  of  haemorrhage,  ai-d 
its  applicability  when  persons  will  not 
submit  to  a  cutting  operation.  It  is 
only  fitted  for  cases  of  simple  fistula. 

3.  Galvanic  Cautery.  —  The  wire  is 
passed  through  the  fistula  and  put  in 
position  before  tuining  on  the  current, 
and  then  the  wall  of  the  fistula  is  slowly 
cut  through,  the  adjacent  parts  being  pro- 
tected by  a  suitable  speculum.  There  is 
no  bleeding. 

Ulcer  avid  Fissure  of  the  Anus. — Ulcers 
and  fissures  of  the  anus  are  divided  into : 
— 1.  Those  without  the  sphincter  ;  2. 
Those  within  the  sphincter. 

Causes. — They  occur  most  frequently 
in  women  from  obstinate  constipation, 
uterine  displacements,  leucorrhoeal  or 
other  instating  vaginal  discharges,  etc. 
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Chronic  dysentery,  diarrhoea,  Bright's 
disease,  syphilis,  gonorrhoea,  and  tuber- 
culosis, powerfully  dispose  to  the  occur- 
rence of  this  disease.  It  is  frequently 
associated  with  ha3morrhoids  or  polypus. 
In  men  it  is  most  common  in  debilitated 
persons.  Traumatic  causes,  as  wounds 
caused  by  fish  bones  and  the  like. 

Symptoms.  —  Of  those  without  the 
sphincter,  where  the  ulceration  is  con- 
fined to  the  surface  round  the  anus,  and 
on  exajnination  with  the  finger  the  rec- 
tum is  found  to  be  healthy,  the  symp- 
toms are  smarting  on  deftecation,  and 
pain  afterwards,  lasting  only  a  few 
minutes. 

Of  those  within  the  sphincter. — 1.  Pain 
on  defaecation  of  an  exceedingly  intense, 
burning  character,  increasing  in  severity, 
and  lasting  from  a  quarter  of  an  hour  to 
several  hours  ;  it  then  ceases,  but  returns 
Avhen  the  rectum  is  next  emptied.  The 
pain  is  due  to  the  passage  of  faeces  over 
the  raw  surface.     As  the  disease  ad- 
vances, pressure  of  any  kind  produces 
pain,  the  patient  avoids  an  action  of  the 
bowel,  a.nd  the  constipation  thus  caused 
increases  the  suffering.     2.  Spasmodic 
contraction  of  the  anus,  and  flattening 
of  the  motions.    3.  Discharge  of  muco- 
purulent fluid,  "with   sometimes  blood. 
4.  Reflex  nervous  pains  in  the  perineum, 
thighs,  loins,  etc.   5.  Sympathetic  irrita- 
tion  about  the  genito-urinary  organs, 
producing  irritabiUty  of   the  bladder, 
with  frequent  micturition,  or  obstruction 
to  the  flow  of   urine,  and  in  women 
uterine   symptoms.       6.   The  general 
health  fails.      7.   On  examination  ex- 
ternally a  small  red  pile  is  often  visible  ; 
when  the  patient  protrudes  the  parts  on 
separating  the  buttocks,  the  ulcer  will 
be  seen  at  the  base  of  the  pile.  The 
ulcer  is  usually  of  small  size,  circular  or 
oval,  and  situated  at  the  posterior  border 
of  the  anus,  near  the  coccyx,  just  above 
the  ring  of  the  sphincter,  and  may  have 
a  fissure  extending  from  the  sore  across 
the  sphincter.    AUingham  observes  that 
a  gelatinous  or  fibrous  polypus  often 
accompanies  the  fissure,  situated  at  its 
upper  or  internal  end,  and  occasionally 
on  the  opposite  side  of  the  bowel.  Smith 
Avrites :  "  When  the  ulcer  is  situated  on 
the  anterior  portion  of  the  bowel,  a  poly- 
pus .should  be  suspected."     The  same 
surgeon  refers  to  the  association  of  ulcer 
and  internal  fistula.    If  the  parts  can- 
not be  exposed  to  view,  a  rectal  speculum 


must  be  used,  or  the  finger  introduced, 
when  a  small,  soft,  velvety  patch  will  be 
detected,  touching  which  produces  severe 
pain  ;  owing  to  the  spasmodic  state  of 
the  sphincter,  an  antesthetic  may  have 
to  be  administered. 

Treatment. — When  the  disease  is  ex- 
ternal to  the  sphincter,  the  patient  must 
rest  in  bed ;  the  parts  must  be  well 
sponged  three  or  four  times  a  day  with 
warm  water  ;  the  bowels  attended  to  by 
sulphate  of  soda  or  castor  oil.  As  local 
remedies,  nitrate  of  silver,  in  stick  or 
solution  ;  black  wash  ;  sulphates  of  zinc 
or  copper ;  ung.  hydrarg.  rub. :  Cripps 
recommends  ferri.  subsulph.  gr.  x,  ung. 
petrol.  3j)  as  an  ointment;  Quain  pre- 
fers hyd.  c.  cret.  5ss,  ung.  simplex  3j ; 
Allingham  advises  the  following  pre- 
scription : — 

R  Hyd.  BubcWor.  gr.  iv 
Pulv.  opii  gr.  ij 
Ext.  belladonna  gr.  ij 
Ung.  sambuci  5]. 

The  following  suppositorias,  as  re- 
commended by  Erichsen,  are  useful : 
Ext.  belladonna,  gr.  ij,  plumb,  acet.  gr. 
ij,  tannin  gr.  iv.  Iodoform  in  powder 
or  ointment  is  of  service.  When  the 
ulcer  is  without  the  sphincter  the  appli- 
cation of  the  remedies  may  be  successful. 
Dr.  Mendel,  of  Essen,  advises  that  the 
fissure  should  be  cauterised  with  nitrate 
of  silver,  and  then  painted  immediately 
with  a  5  per  cent,  solution  of  cocaine ; 
he  then  uses  the  following  ointment : — 

Acid,  boracic.  2  parts 
Cocain.  mur.  1  part 
Lanolin  20  parts. 

Misoe.  Ft.  ung. 

This  is  appUed  with  the  fingers  several 
times  a  day,  especially  after  defaecation. 
and  retained  by  a  pledget  of  lint.  The 
bowels  are  kept  open  by  Epsom  or 
Carlsbad  salts,  and  the  ba.se  of  the 
fissure  cleansed  several  times  a  day  by 
washing  with  a  3  per  cent,  solution  l  I 
boracic  acid. 

In  more  severe  cases  an  operation  is 
required. 

Operation. — The  patient  is  ansestlio 
tised,  the  bowels  having  been  well 
emptied  previously ;  the  .sjjhincter  i- 
forcibly  dilated,  the  surgeon  introducini: 
his  two  thumbs  back  to  back  into  tin' 
rectum,  and  then  forcibly  separatiiii: 
them  from  each  other  until  the  sides  of 
the  bowel  can  be  stretched  to  the  tubero- 
sities of  the  ischium.    The  left  forefiug'  1 
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is  inserted  into  the  rectum,  and  then  a 
narrow-bladed,  straight,  probe- pointed 
knife,  guided  by  it  above  the  ulcer;  a 
cut  is  then  made  through  the  centre  of 
the  soi'e  or  fissure,  incUiding  the  whole 
length,  for  one-quarter  or  one-eighth  of 
an  inch  in  depth.  The  small  pile  and 
any  loose  flaps  of  skin  are  also  to  be 
removed. 

After-treatment  consists  in  keeping 
the  bowels  open  with  a  mixture  of  olive 
oil  5j>  cai'bonate  of  potash  grs.  vj,  aqua 
chloroform,  ^j,  t.d.s.  Rest  in  bed  is 
imperative  until  the  wound  have  healed, 
which  must  be  dressed  and  treated  as  that 
of  fistula. 

Stnoture. — Stricture  of  the  large  in- 
testine is  of  two  kinds:  1.  Simple; 
2.  Malignant. 

Simple  Stricture, — Seat :  Most  com- 
monly one  inch  or  inches  from  the 
anus ;  next  two  to  three  inches  from  the 
anus,  occasionally  four  or  five  inches, 
and  now  and  then  at  the  junction  of 
the  sigmoid  flexure  and  the  rectum. 

Nature. — It  is  due  to  fibrinous  exuda- 
tion in  the  submucous  cellular  tissue, 
with  thickening  of  the  coats  of  the 
bowel;  occasionally  it  is  due  to  the  forma- 
tion of  fibrous  bands  stretching  across 
the  bowel.  It  may  affect  the  whole  or  a 
portion  of  the  cu-cumf erence  of  the  bowel, 
and  varies  in  extent  from  a  few  lines  to 
three  or  four  inches  in  length.  The  dis- 
ease has  a  tendency  to  extend  inwards 
and  result  slowly  in  complete  obstruction, 
or  this  may  come  on  suddenly.  Above 
the  stricture,  the  bowel  is  distended,  the 
mucous  membrane  is  hypertrophied  and 
vascular,  or  ulcerated  and  discharging. 
Abscesses  may  form,  or  ulceration  and 
perforation  occur  communicating  with 
the  vagina,  urethra,  perineum,  or  peri- 
toneal cavity,  and  producing  fistulas.  If 
the  stricture  be  above  the  anus,  the  mu- 
cous lining  of  the  lower  part  of  the  bowel 
is  congested  and  inflamed,  resulting  in 
catarrh,  hsemori'hoids,  prolapsus,  and 
fistula. 

Causes. — It  may  be  congenital,  or  fol- 
lowing an  operation  for  imperforate 
rectum.  Inflammation  of  the  coats  of 
the  bowel  arising  spontaneously  or  from 
the  irritatioii  of  hard  faeces,  foreign 
bodies,  etc.  From  the  cicatrisation  of 
wounds,  whether  accidental  or  inflicted 
by  the  surgeon  in  treating  piles  or  pro- 
lapsus. Contraction  conseqvient  on  the 
cicatrisation  of  an  ulcer  (as  from  dysen- 


tery, struma,  etc.).  Syphilitic  ulceration 
is  a  common  cause.  Chronic  catarrh  of 
the  bowel,  or  pelvic  cellulitis,  may  also 
produce  it.  In  women,  difficult  partuii- 
tion  occasionally  leads  to  this  disease. 

Symptoms.  —  1.  Painful  and  difficult 
defsecation,  the  patient  having  to  strain 
violently.  2.  Faeces  altered  in  character, 
flattened,  or  consisting  of  small  round 
masses.    3.  Constipation,  with  symptoms 
of  diarrhoea,  the  fluid  matter  being  dis- 
charged remarkably  forcibly  two  or  three 
times  a  day,  whilst  the  solid  is  retained. 
Such  spurious  diarrhoea  is  very  analogous 
to  the  dribbling  of  urine  which  denotes 
retention.     Smith  writes  :  "  Never  ne- 
glect an  examination  of  the  rectum  with 
the  finger  or  bougie  in  an  instance  of 
long-continued  and  uncontrollable  diar- 
rhoea."   4.  A  discharge,  more  or  less 
constant,  of  mucus,  blood,  and  pus,  accom- 
panied by  an  uneasy  sensation  about  the 
rectum.  5.  Sympathetic  irritation  about 
the  bladder  and  reflex  pains  in  the  loins 
and  down  the  thighs.     6.  Dyspepsia, 
with  flatulent  distension  of  the  abdomen, 
emaciation,  and  hectic.    7.  On  examina- 
tion with  the  finger,  the  stricture  will 
generally  be  easily  felt ;  should  it  be  out 
of  reach,  the  patient  must  strain  or 
stand  up ;  if  then  it  cannot  be  felt,  an 
olivary-headed  sound,  or  a  wax  or  gum 
elastic  bougie  may  be  passed.  Care  must 
be  taken  not  to  pass  the  finger  or  bougie 
through  the  stricture,  ^s  the  walls  of  the 
rectum  are  often  as  thin  as  tissue  paper, 
and  perforation  may  occur.   8.  In  doubt- 
ful cases,  the  sphincter  being  dilated 
and  the  patient  anaesthetised,  the  surgeon 
may  pass  his  left  hand,  well  greased,  into 
the  rectum,  pressure  being  made  with  the 
right  hand  on  the  left  iliac  fossa.  When 
there  is  ulceration  the  stricture  is  hable 
to  attacks  of  inflammation,  which  may 
result  in  complete  obstruction  ;  perfora- 
tion may  cause  death,  and  this  event 
may  occur  in  the  caecum,  which  is  apt  to 
be  much  distended  in  these  cases.  Fis- 
tula in  recto  is  a  common  comphcation  of 
stricture. 

Treatment. — Attend  to  the  diet  and 
administer  laxative  purgatives,  gradual 
dilatation  by  wax  bougies  in  slight  stiic- 
tuies,  or  those  which  are  very  painful, 
or  where  there  is  much  discharge.  Lam- 
inaria  or  sponge  tents  are  useful.  Gum 
elastic  bougies,  conical  bougies,  metal 
bougies,  are  all  of  service,  the  latter 
especially  in   tight  strictures.  Todd's 
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dilator  is  useful.  Agnew  advises  a  long 
pair  of  forceps.  Furneaux  Jordan  re- 
commends continuous  dilatation  by  means 
of  a  fine  urethral  bougie,  -worn  for  some 
hours  daily. 

In  gradual  dilatation  a  bougie  should 
be  carefully  introduced  into  the  stricture 
every  second  day,  and  left  in  for  fifteen 
minutes ;  never  use  too  forcible  efforts  to 
overcome  the  strictures  nor  cause  pain, 
and  select  an  instrument  which  will  pass 
easily,  gradually  increasing  the  size  of 
the  bougie.  After  dilatation,  an  opium 
suppository  is  to  be  inserted,  and  the 
patient  should  rest  in  bed  for  some  hours. 
If  the  stricture  be  of  syphilitic  origin, 
give  small  doses  of  mercury  and  iodide  of 
potassium. 

Internal  Division  of  the  Stricture,  or 
Internal  Proctotomy. — When  the  stric- 
ture is  a  narrow  band  and  very  unyield- 
ing, it  may  be  necessary  to  make  a  few 
nicks  in  it  at  various  points  with  a 
straight  blunt-pointed  bistoury,  guided 
by  the  left  forefinger,  and  introduce  a 
sponge  tent  for  tM'elve  hours ;  afterwards 
bougies  are  to  be  passed.  When  situated 
low  down,  a  curved  trocar  and  canula 
may  be  passed  through  the  stricture,  and 
when  above  this,  made  to  pierce  the 
structures  posteriorly,  piercing  the  skin, 
and  appearing  below  the  coccyx.  The 
trocar  is  withdrawn,  and  the  wire  of  an 
ecraseur  introduced  through  the  canula, 
which  is  removed,  and  all  the  strictures 
included  in  the  wire  divided ;  a  galvanic 
cautery  may  be  used.  When  the  stric- 
ture is  out  of  reach  of  the  finger,  the 
bougie  must  be  passed  with  the  greatest 
care,  observing  not  to  mistake  the  valvu- 
lar folds  of  the  gut,  or  the  sacral  pro- 
minence, for  the  stricture,  and  to  avoid 
all  injury  to  the  coats  of  the  bowels. 
When  full  dilatation  is  effected  it  will  be 
necessary  for  the  patient  regularly  to 
pass  a  candle  well  oiled  or  the  stricture 
will  return  ;  in  traumatic  cases  this 
should  be  done  daily,  in  other  cases 
weekly.  Electrolysis,  by  means  of  a 
rectal  bougie  attached  to  the  negative 
pole  of  a  continuous  battery,  will  often 
much  aid  dilatation. 

Linear  Proctotomy,  with  Complete 
Division  of  the  External  Parts,  is  service- 
able when  the  stricture  is  low  down. 
The  bowels  are  opened  by  castor  oil  and 
an  enema.  The  patient  is  placed  in  the 
lithotomy  position  and  anaesthetised. 
The  surgeon  passes  his  left  forefinger 


through  the  stricture,  and  if  this  be  too 
tight  it  must  lie  divided  by  a  blunt- 
pointed  bistoury.  A  long,  curved, 
strong,  sharp-pointed  bistoury,  with  tlie 
point  protected  by  the  finger  nail.  Is 
passed  through  the  stiicture  and  made 
to  transfix  the  rectum  well  behind  the 
contraction,  coming  out  externally 
through  the  skin  at  the  tip  or  side  of 
the  coccyx.  The  parts  are  cleanly 
divided  by  cutting  downwards  to  the 
anus.  This  incision  must  be  kept  in  the 
middle  line  of  the  posterior  part  of  the 
rectum ;  if  all  the  stricture  be  not  divided, 
a  probe-pointed  bistoury  or  sci-ssors  is 
used  to  complete  the  division.  Any 
bleeding  vessel  is  ligatured,  and  the 
wound  dusted  with  iodofoim  and  packed 
with  lint ;  a  sponge  dressing  is  applied 
outside  this.  After  ten  days  a  bougie  is 
passed. 

Golotomy  in  the  left  lumbar  region  is 
necessary  in  cases  where  there  is  much 
ulceration,  in  strictures  out  of  reach  of 
the  finger,  in  tubular  strictures,  or  in 
those  complicated  with  fistulse  or  sinuses. 
If  sudden  obstruction  occur,  the  parts 
must  be  examined,  and  if  the  strictui'e  be 
very  narrow  it  may  be  cautiously  incised 
and  dilated.  All  foreign  bodies  must  be 
removed  by  the  fingers  or  forceps.  In- 
jections of  gruel  or  linseed  oil,  by  means 
of  a  long  tube  passed,  if  possible,  through 
the  stricture.  If  the  tube  cannot  be 
passed,  lumbar  colotomy  must  be  at  once 
performed. 

Malignant  Stricture  is  generally  met 
with  in  males  at  the  middle  period  of 
life. 

Seat. — Grenerally  at  the  lower  portion 
of  the  rectum,  within  reach  of  the  finger. 

Nature.  —  As  the  result  of  fsomi> 
irritation,  Lieberkiihn's  follicles  become 
enlarged,  with  hypertrophy  of  the 
mucous  and  muscular  coats,  and  in- 
filtration of  submucous  tissue  with 
leucocytes,  forming  the  superficial 
adenoma  of  Klebs.  The  next  step  is 
destruction  of  the  limiting  membrane, 
and  invasion  by  the  epithelial  cells,  by 
means  of  the  lymph  channels,  of  the 
other  coats  of  the  bowel,  the  peri-i-ectal 
tissues,  and  neighbouring  organs,  the 
growth  being  now  a  csincer.  The  gix)\s'th 
may  occur  tetween  the  mucous  and 
muscular  coats,  or  more  rarely  between 
the  muscular  and  serous  layers.  The 
mucous  membrane  becomes  raised  up  in 
nodules,   which    ulcerate,    forming  a 
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fungous  mass,  very  vascular  and  liable 
to  slough.  The  disease  spreads  upwards 
and  downwards  for  four  to  six  inches. 
The  most  frequent  variety  is  the  adenoid 
or  cylindrical  epithelioma,  which  may  be 
spread  as  a  thin  layer  betAveen  the 
mucous  and  muscular  coats,  or  form  a 
distinct  tumour  by  advancing  uniformly 
in  all  directions.  Encephaloid,  colloid, 
melanotic  carcinoma,  scirrhvis,  squamous 
epithelioma  (at  anus),  and  sarcoma  are 
also  met  with.  Neighbouring  organs 
may  be  affected,  producing  fistulae, 
communicating  with  the  vagina,  bladder, 
or  urethra.  Sometimes  the  rectum  is 
secondarily  implicated  by  the  disease 
spreading  to  it  from  neighbouring 
organs,  this  being  most  frequent  in 
women,  owing  to  the  proximity  of  the 
womb.  The  liver  and  lymphatic  glands 
connected  with  the  bowel  are  apt  to  be 
attacked  with  secondary  deposits. 

Symptovis.  —  At  the  commencement, 
uneasiness  abovit  the  bowel,  difficulty  in 
defsecation,  spurious  diarrhoea,  discharge 
of  bloody  mucus.  Next  the  pain  increases, 
and  with  each  motion  a  considerable 
quantity  of  blood  is  discharged.  The 
pain  extends  to  the  loins  and  down  the 
thighs,  nates,  perineum,  and  sacrum, 
and  is  very  severe,  with  a  feeling  of 
weight  in  the  pelvis,  so  that  the  patient 
avoids  an  action  of  the  bowels.  Dyspepsia 
with  emaciation  and  cachexia  ensue.  As 
the  disease  progresses  the  obstriiction  in- 
creases, with  constant  desire  to  deftecate, 
and  the  passage  of  liquid  stools  and  pus, 
this  being  often  involuntary.  The 
bladder  is  usually  irritable,  and  retention 
may  occur.  Abscesses  form  at  the  side 
of  the  bowel,  leaving  fistulae.  If  the 
anus  be  affected  the  sufferings  are  very 
acute,  but  when  the  disease  is  confined 
to  the  rectum,  at  some  inches  distance 
from  the  anus,  the  symptoms  are  not 
well  marked,  and  the  suffering  is  com- 
paratively slight.  When  the  disease  is 
well  established  the  patient  may  find  it 
impossible  to  sit  down.  On  examination 
with  the  finger  a  ring  will  be  felt,  but 
much  harder  and  more  extensive  than  in 
simple  strictui-e  ;  the  bowel  is  adherent 
to  the  surrounding  structures;  and  the 
discharges  are  more  offensive,  copious, 
and  dark  (coffee-ground  discharge)  than 
in  the  simple  form  ;  later  on,  the  rough, 
indurated,  irregular,  nodular  mass  can 
be  felt ;  or  an  ulcer  with  a  firm  ba.se 
and   abrupt   hardened   edges.  Death 


genei'ally  follows  in  from  one  to  four  ^ 
years. 

Diagnosis. — Oripps  lays  down  as  the 
chief  points  of  diagnostic  value  between  | 
simple   and    malignant    stricture :    1 .  j 
Time.     He   writes :  "I   know  of  no 
instance  of  malignant  disease  in  which 
the  patient  has  survived  a  couple  of  years 
after  the  symptoms  of  stricture  became  ^ 
prominent.     Indeed,  as  a  rule,  the  time  \ 
is  far  less  than  this,  the  survival  even  for  1 
a  year  being  very  exceptional.    It  may  i 
be  safely  assumed,  therefore,  that  if  well- 
marked  symptoms    of    stricture  have 
existed  for  a  couple  of  years,  that  it  is  j 
improbable  the  case  is  one  of  cancer."  I 
2.  Condition  of  the  bowel  between  the  j 
strictured    part    and   the   anus.  In 
malignant    disease   this    is  generally 
healthy,  in  fibrous  strictui'e  this  part  of 
the  bowel  is  somewhat  hard  and  con- 
tracted, portions  of  its  mucous  membrane 
are  often  hard  and  creaky,  as  if  replaced 
by  cicatricial  tissue.    3.  Condition  of  the 
inguinal  glands.    If  these  be  enlarged  : 
the    stricture   is  probably   malignant,  I 
though   in   many    cases  of  malignant 
stricture  the  glands  are  unaffected.    4.  | 
Presence  of  cachexia.  ' 

Treatment. — Attend  to  the  bowels  by  ' 
mild  aperients,  or  oil  and  water  enemata.  "| 
Suppositories  of  morphia  gr.  |,  and  ext. 
hyoscyami  gr.  x,  every  night ;  and,  if 
necessary  to  relieve  pain,  opium  by  the 
mouth.    Injections  of  warm  oil,  starch 
and  opium,  or  decoction  of  poppy,  cau- 
tiously administered  -with  a  Higginson's 
syringe  and  a  No.  8  catheter,  are  sooth- 
ing.   A  nourishing  diet  without  vege- 
tables, consisting  of  plain  meats,  soups, 
eggs,  and  milk,  with  toast  or  biscuit 
instead  of  bread.    Keep  the  parts  clean 
and  well  dusted  with  oxide  of  zinc,  and 
starch.    To  check  discharge,  injections 
of  sulphate  of  copper  and  opium,  or 
solution  of  chloride  of  zinc  well  diluted. 
To  prevent  foetor,  carbolic  acid  solution, 
or  permanganate  of  potash.    Scraping  | 
the  raw  surface,  and  applying  the  actual  ] 
cautery,  is  a  useful  temporary  expedient, 
and  will  give  I'elief  for  some  months. 
The  best  palliative  is  lumbar  colotomy 
when  the  pain  is  severe,  fistula?  have 
formed,  communicating  with  the  bladder  ( 
or   vagina,  or   obstruction  is  present.  ' 
Excision  of  the  rectum  should  be  per-  j 
formed  in  suitable  cases.    Cripps  men-  ' 
tions  the  following  essential  conditions: 
1.  The  disease  must  be  within  four 
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inches  of  the  anus,  and  in  women  must 
not  have  extended  on  the  anterior  wall 
more  than  three  inches ;  2.  Rectum 
must  be  fairly  movable  on  the  subjacent 
parts  ;  3.  Liver  must  be  mialFected. 

Polypi  of  the  Rectum  ai-e  not  very 
common.  They  aie  of  five  Mnds :  adeno- 
matous, villous,  myxomatous,  vascular, 
and  disseminated.  The  growth  is  most 
frequent  in  children  under  twelve,  and 
is  generally  situated  about  three  inches 
from  the  anus.  Most  frequently  the 
polypus  is  single,  but  may  be  multi- 
ple, and  vary  in  size,  from  a  raspberry 
to  a  hen's  egg. 

Symptoms. — The  chief  one  in  children 
is  haemorrhage  from  the  bowel,  especially 
during  defsecation,  and  this  should 
always  make  the  surgeon  suspect  a 
polypus;  other  symptoms,  as  tenesmus, 
copious  mucous  discharges  (like  thin  cur- 
rant jelly),  prolapsus,  and  reflex  dis- 
turbances of  the  genito-urinary  organs, 
are  present.  The  gi'owth  may  protrade 
during  a  motion,  and  be  nipped  by  the 
sphincter.  In  adults  there  is  no  haemor- 
rhage, and  the  polypus,  which  is  usually 
of  a  firm,  dense,  fibroid  character,  must 
be  recognised  by  the  other  symptoms. 
The  growth  is  slow,  and  it  is  not 
mahgnant.  Ulcer  or  fissure,  haemorrhoids 
and  prolapsus,  are  often  associated. 

The  best  treatment  is  to  ligature  the 
neck  of  the  polypus,  as  there  is  a  liability 
to  fatal  bleeding  if  the  neck  be  not 
secured;  or  the  ecraseuir,  or  clamp  may  be 
used. 

Excision  of  the  Rectum  is  used  for 
cancerous  and  other  strictures  of  the 
rectum.  A  metal  catheter  is  introduced 
into  the  bladder,  the  bowels  having  been 
well  cleared  out  with  a  purgative  and 
warm  water,  and  the  patient  anaesthetised, 
and  placed  in  the  lithotomy  position, 
with  the  legs  drawn  up,  and  fixed  on  the 
abdomen  with  a  Clover's  crutch. 

Instruments  required.  —  1.  Strong, 
curved,  shaip-pointed  bistoury.  % 
Straight  bistoury.  3.  Blunt-pointed 
scissors.  4.  Strong,  curved  scissois.  5- 
Two  pairs  of  large  vulsellum  forceps,  6. 
A  steel  wire  6craseur.  7.  Paquelin's 
cautery.  8.  Artery  forceps.  9.  Ligatures. 

The  left  Sprefinger  being  passed  into 
the  rectum,  the  tip  of  the  coccyx  is  felt, 
the  curved  bistoury,  held  in  the  right 
hand,  is  passed  into  the  bowel,  guarded 
by  the  finger  nail,  the  handle  of  the 
knife  is  raised,  and  the  point  made  to 


protrude  through  the  skin  on  a  level 
with  the  tip  of  the  coccyx.  The  whole 
of  the  intervening  tissue  between  the 
puncture  and  the  anus  \&  divided,  exactly 
'in  the  middle  liae.  The  left  liand  of  the 
operator  is  now  placed  on  the  right  side 
of  the  buttock,  so  as  to  draw  the  anus 
outwards,  a  crescentic  incision  is  made 
with  the  knife,  using  firm  pressuie, 
commencing  at  the  margin  of  the  anus, 
and  extending  laterally  round  this  to  a 
point  in  the  middle  of  the  anterior  bol- 
der. The  forefinger  thrust  into  this 
incision  separates  the  rectum  from  the 
surroundiaig  tissue,  except  the  insertion  of 
the  levator  ani,  which  is  divided  by  scissors. 
Haemorrhage  is  restrained  by  a  sponge, 
and  a  similar  cut  made  on  the  other 
side.  The  anterior  part  of  the  rectum  is 
separated  from  the  adjacent  structures 
with  the  knife  and  scissors,  the  rectum 
being  drawn  backwards  and  downwards. 
The  bowel  is  drawn  down  with  vulsellum 
forceps,  and  the  wire  loop  of  the  ecraseur 
passed  over  the  forceps  and  the  detached 
gut,  and  slowly  tightened  untU  the 
diseased  portion  of  the  gut  be  removed. 
The  scissors  may  be  used  instead  of  the 
dcraseur.  All  bleeding  vessels  are  Uga- 
tured,  and  the  ends  of  the  hgatures  cut 
short.  A  drainage  tube  is  inserted,  and 
the  integument  drawn  together  by 
suture.  A  large  sponge,  kept  in  position 
by  a  T-bandage,  is  the  best  dressing. 
Condy's  fluid  should  be  used  to  keep  the 
parts  as  aseptic  as  possible.  Inconti- 
nence of  faeces,  though  present  at  first, 
generally  disappears.  It  is  advisable  to 
perform  lumbar  colotomy  previous  to 
this  operation. 

Pruritus  Ani  consists  in  an  intolerable 
itching  about  the  anus,  occurring  especi- 
allj  at  night  when  the  patient  is  warm 
in  bed,  and  also  in  cold  weather. 

Causes. — Local :  Thread-worms,  pedi- 
culi,  vegetable  parasites,  chafing  of  the 
nates  and  retention  of  glandular  secre- 
tion in  fat  subjects,  external  haemorrhoids, 
catarrh  of  the  rectum,  prolapsus,  polypus, 
stricture,  fissure,  eczema. — General  : 
Gout,  lithic  acid  diathesis.  It  is  most 
commonin  middle-aged  or  elderly  persons, 
especially  the  dyspeptic. 

Treatment. — If  gout  or  lithic  acid  be 
present, 

R  Magnesia  gr.  vj 
Potass,  bicarb,  gr.  xt 
Potass,  tnrt  gr.  xv 
Aq.  ad  sj.  T.d.8. 
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Or, 

Lithise  carbon,  gr.  iv 
Aq.  ad  Jiv 

Regular  diet  and  exei'cise.  If  pediculi 
be  manifest,  a  mercurial  ointment,  or 
carbolic  oil.  For  thread  -  woi-ms,  injec- 
tions of  perchloride  of  mercui-y  solution 
or  salt.  Locally,  a  lotion  of  borax,  acid 
hydrocyanic,  morphia,  and  glycerine. 
An  ointment  of  camphor  5j>  chloral  5ss, 
sp.  vini  rect.  q.s.,  adeps  3]  is  viseful. 
Bichloride  of  mercury  gr.  ij,  aqua  calcis 
53,  is  valuable.  Bathing  with  very 
hot  water.  Curling  recommends  sul- 
phuret  of  potassium  5j,  aqua  calcis  ^viij, 
as  a  lotion.  Counter-irritation  by  blis- 
ters to  the  iliac  region  is  often  of  service, 
I  have  cured  obstinate  cases  with  the 
galvanic  current.  Nitrate  of  mercury 
ointment,  diluted  with  two  parts  of  vase- 


line. Iodoform  suppositories.  Sulphate 
of  zinc  and  alum  placed  in  an  earthen 
vessel,  and  heated  sufficiently  to  drive  off 
the  water  of  crystallisation,  or  imtil  they 
become  a  confluent  hard  mass.  From 
half  a  drachm  to  one  drachm  of  this 
substance,  powdered  and  dissolved  in  a 
little  water,  should  be  thrown  into  the 
rectum.  In  a  few  minutes  it  will  destroy 
the  itching  (Agnew).  Internally,  iron, 
with  perchloride  of  mercury  and  liq. 
arsenicalis.  Quinine,  strychnia,  bromide 
of  potassium  with  the  iodide,  is  service- 
able in  nervous  cases.  In  very  obstinate 
cases,  Gross  recommends  slight  ptyalism, 
maintained  for  several  weeks.  If  all 
treatment  be  ineffectual,  the  actual 
cautery  superficially  applied  under  an 
anaesthetic. 


CHAPTER  XXXIY. 

URINARY  ORGANS. 

Diseases  of  the  Urethra,  Penis,  a/ad  Scrotum. 


UrethHtis  is  an  inflammatory  affec- 
tion of  the  mucous  membrane  of  the 
urethra,  producing  a  muco-purulent 
discharge. 

Causes. — 1.  Direct  contact  with  the 
specific  poison  in  the  discharges  of  a  per- 
i^on  suffering  from  the  same  disease. 
This  is  by  far  the  most  common  cause, 
and  the  disease  is  then  termed  gonorrhoea. 
2.  Irritating  discharges  in  the  female, 
irrespective  of  gonorrhoea,  may  give  rise  to 
a  urethritis  in  the  male,  especially  if 
the  urethra  be  unduly  intolerant.  The 
woman  may  be  suffering  from  leucorrhoea, 
or  may  be  menstruating,  etc.  3.  From 
constitutional  causes,  as  gout,  rheuma- 
tism, struma,  tubercular  disease,  etc. 
Occasionally  a  slight  urethritis  is  met 
with,  accompanying  the  early  skin  affec- 
tions of  syphilis.  4.  Irritation  from 
excessive  sexual  intercourse,  drunkenness, 
the  passage  of  instruments,  a  foi-eign 
body,  or  calculus,  etc.,  in  persons  the 
subjects  of  stricture,  enlarged  prostate, 
or  in  those  who  have  an  irritable 
urethra.  5.  From  ordinary  sexual  in- 
tercourse. 6.  Certain  medicines,  as 
guaiacum,  cayenne  pepper,  turpentine 
and  cantharides. 


Gonorrhoea  only  will  be  considered,  as 
the  other  forms  of  urethritis  possess  no 
distinctive  characters,  except  a  less 
degree  of  severity. 

Seat. — It  commences  at  the  fossa 
navicularis  and  spreads  backwards  to  the 
bulbous  and  membranous  parts  of  the 
urethral  mucous  membrane.  The  chief 
seats  are  two  inches  from  the  meatus 
and  at  the  bulb. 

Symptoms. — First  Stage — Irritation. 
This  occurs  from  three  to  five  days  after 
infection.  It  is  characterised  by  itching, 
redness,  heat,  and  smarting  during  mic- 
turition, together  with  a  slight  serous 
discharge. 

Second  Stage — Inflammation. — Severe 
burning  pain  on  passing  water.  Fre- 
quent micturition  both  by  day  and  night. 
Copious  thick,  cream-like,  greenish  yellow 
discharge.  Pain  in  the  groin  and  peri- 
neal region.  Painful  erections  and 
chordee,  or  a  twist  in  the  penis,  due  to 
exudation  of  lymph  in  the  corpus  spongi- 
osum, or  in  other  cases  from  spasm  of  the 
muscles  subsequent  to  irritation  of  the 
branches  of  the  pudic  nerve.  The  lips  of 
the  meatus  are  red  and  swollen ;  prepuce 
often  slightly  ccdematous;  and  the  glans 
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congested,  glossy,  and  enlarged.  The 
patient  is  feverish.  This  stage  lasts 
from  one  to  three  weeks. 

Third  Stage — Decline. — The  discharge 
diminishes,  becoming  thin  and  muco-puru- 
lent;  the  pain  and  scalding  cease,  and 
under  proper  treatment  for  a  fortnight 
the  discharge  may  stop  entirely,  but  in 
some  cases  it  remains  for  a  long  pei'iod, 
and  is  then  termed  a  gleet.  If  the  dis- 
ease become  a  gleet,  in  time  the  general 
health  is  affected,  the  patient  becoming 
pale,  debilitated,  and  unfit  for  work. 
As  long  as  there  is  the  slightest  discharge, 
the  disease  is  contagious. 

Complications. — Balanitis,  posthitis, 
phimosis,  paraphimosis,  retention  of 
urine,  inflammation  of  the  lymphatics 
and  glands,  haemorrhage  from  the  ui'e- 
thra,  lacunar  abscess,  prostatitis,  cystitis, 
epididymitis,  gonorrhoea!  ophthalmia, 
gonorrhceal  sclerotitis,  warts,  rheumatism. 
Very  rarely,  pyaemia,  pyelitis,  nephritis, 
pelvic  cellulitis,  and  peritonitis. 

Treatment. — The  remedies  for  gonor- 
rhoea are  threefold  :  first,  antiphlogistic 
measures,  to  get  rid  of  inflammation ; 
secondly,  certain  medicines  containing  a 
volatile  oil,  which  has  a  peculiar  sanatory 
influence  on  the  inflamed  mucous  mem- 
brane ;  and  thirdly,  astringents  to  check 
the  secretion  of  the  inflamed  surface. 
The  so-called  abortive  treatment,  which 
consists  in  the  injection  of  strong  caustic 
solutions  and  large  doses  of  copaiba  or 
cvibebs,  can  only  be  employed  in  the 
stage  of  irritation,  and  is  of  no  earthly 
use. 

In  the  second  stage — Best  in  bed  is 
the  best  curative  measure,  and  should 
always  be  adopted  if  possible.  Avoid- 
ance of  all  alcoholic  liquids,  smoking, 
sexual  excitement,  and  exercise.  The 
diet  should  consist  of  skimmed  milk, 
raw  eggs,  and  dry  toast.  The  patient 
should  drink  freely  of  barley-water,  lin- 
seed tea,  and  potash  water.  The  bowels 
must  be  kept  open. — Locally  :  Water  as 
hot  as  can  be  borne  to  the  genitals, 
though  in  some  cases  immersing  the 
penis  in  ice-cold  water  or  .surrounding  it 
with  Otis'  coil  will  give  more  relief ;  as 
regards  this  it  is  best  to  consult  the 
patient's  feelings.  Internally,  give  a 
mixture  of  bicarbonate,  citrate,  or 
acetate  of  potash,  with  nitrate  of  pot- 
ash, tr.  hyoscyami,  tartrate  of  antimony 
to  ^  gi:)  and  sp.  seth.  nit.  every 
four  hours  after  meals.    Pain  in  mic- 


turition, which  is  sometimes  severe,  can 
be  relieved  by  the  injection  of  a  4 
per  cent,  solution  of  cocaine  into  the 
urethra  before  passing  water :  the  injec- 
tion of  ice-cold  water  or  the  application 
of  the  india-iubber  coil  is  often  of 
service,  or  wrapping  the  penis  in  lint  wet 
with  a  lotion  of  tr.  aconiti,  tr.  opii,  sp, 
vin.  rect.  aa  5j,  Hq.  plumb,  subacet,  dil. 
3iij  ;  in  rheumatic  or  gouty  individuals 
hot  water  is  preferable. 

Chordee  is  relieved  by  camphor  with 
extract  of  belladonna  ;  opium  (gr.  j) 
with  camphor  (gr.  iij)  in  a  suppository 
is  often  of  service,  or  opium  and 
camphor  combined  in  a  pill.  Cold  to 
the  penis  and  leeches  to  the  perineum 
are  valuable  adjuncts.  Other  remedies 
which  are  sometimes  of  ser\dce  are 
stiychnia  (-^jj  to  -^^  gr.)  chloral,  lupuhn, 
bromide  of  potassium,  tr.  gelsemii,  ergot, 
tr.  cantharides,  (nv  j,  t.d.s.).  In  a  fii-st 
attack  of  gonori-hoea,  Furneaux  Jordan 
recommends  acetum  lyttse  painted  in 
small  patches  over  both  femorals,  com- 
bined with  a  disc  or  broad  zone  of  iodine 
liniment,  and  applied  daily.  In  the 
thu'd  stage,  when  pain  in  micturition 
and  urethral  tenderness  have  ceased, 
specifics  are  valuable ;  these  being : 
balsam  copaibfe,  cubebs,  oil  of  yellow 
sandal  wood,  gurjun  balsam,  balsam  of 
Peru,  creasote,  and  kava  kava.  Copaiba 
(5ss)  may  be  given  with  mucilage,  infu- 
sion of  roses,  and  sulphuric  acid  dil. 
(in.  xv) ;  in  capsule;  or  in  mucilage 
with  liquor  potassse  and  tr.  hyoscyami. 
Gross  recommends  it  being  given  in  an 
emulsion  prepared  by  rubbing  the 
balsam  up  in  gum  ai'abic  and  extract  of 
liquorice,  to  which  are  aftei'wards  added 
camphor  water  and  spirit  of  sether  nitre 
with  a  little  tincture  of  opium.  Cubebs 
(5j  to  5ij)  in  milk  or  made  into  an  electu- 
ary with  copaiba.  Oil  of  yellow  sandal 
wood  may  be  administered  in  mucilage, 
or  Hewlett's  mixture,  which  is  a  reliable 
and  convenient  form,  the  drug  being 
combined  with  buchu  and  cubebs. 
Vidal  recommends  gvirjun  balsam  5j, 
acacia  gummi  5.i>  infusion  of  aniseed 
5x  ;  to  be  divided  into  two  doses  and 
taken  immediately  before  meals.  I  have 
found  this  a  most  valuable  remedy,  suc- 
ceeding where  other  means  have  failed. 
Tlie  specific  remedies  will  sometimes 
produce  disagreejible  and  undesirable 
results  ;  thus  copaiba  will  cause  a  rash 
resembling  that  of  measles,  dyspepsia, 
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and  renal  irritation  ;  santal  oil  may  give 
I'ise  to  dyspeptic  symptoms,  gastro-intes- 
tinal  irritation,  urticaria,  and  severe  con- 
gestive pains  over  the  kidney.  These 
di'ugs  should  not  be  given  on  an  empty 
stomach,  and  should  be  discontinued  if 
troublesome  symptoms  arise.  A  vrarm 
bath  is  also  useful  in  preventing  their 
occurrence. 

Injections  are  useful  in  this  stage.  A 
glass  syringe  two  inches  long  should  be 
used,  with  a  smooth  rounded  nozzle  half 
an  inch  long.  The  patient,  having  passed 
water,  puts  the  nozzle  into  the  urethra  and 
pinches  the  sides  of  the  glans  with  the 
left  thumb  and  forefinger  ;  the  piston  is 
pi'essed  down  with  the  right  forefinger, 
and  the  nozzle  withdrawn,  the  patient 
still  nipping  the  penis  to  prevent  the 
escape  of  the  injection,  and  rubbing 
along  the  course  of  the  urethra ;  after 
two  minutes,  on  relaxing  the  hold  of  the 
penis  the  injection  is  forcibly  discharged. 
If  the  injection  produce  pain,  smarting, 
or  burning,  it  must  be  diluted  or 
changed  for  a  milder  one  ;  the  most  im- 
portant point  is  to  begin  with  a  very 
weak  solution,  and  gradually  increase  its 
strength.  Many  drugs  are  used  for 
injections,  the  following  being  some  of 
the  best.  If  there  be  still  some  pain  and 
inflammation,  bismuth  subnit.  gr.  vj 
with  mucilage  3j ;  opium  and  belladonna 
in  glycerine ;  or  plumbi  acetas  gr.  ij  to 
3j.  Afterwards  : — Liq.  potass,  permang. 
in.  iv  to  5j  '}  hydrarg.  perchlor.  gr.  | 
to  j  ;  sulphate  of  zinc  gr.  ij-v  to  3j ; 
acetate  of  zinc  gr.  iij  to  ^j ;  chloride 
of  zinc  gr.  to  3j ;  glycerine  of  tannic 
acid  5ij  to  5j ;  nitrate  of  silver  gr.  j-ij 
to  5j ;  quinine  gr.  iv  to  3j ;  chloral  gr. 
V  to  5j  ;  gallic  acid  gr.  ij  to  .^j ;  sulpho- 
carbolate  of  zinc  gr.  ij  to  ^j-  Ricord's 
injection  is  very  efficacious;  it  consists 
of  sulphate  of  zinc  and  acetate  of  lead 
gr.  V  aa  to  f.  3j.  The  injection  should 
be  used  three  times  a  day,  and  it  is 
important  to  change  it  from  time  to 
time,  as  it  loses  its  effect  on  the  mucous 
membrane.  Soluble  bougies  of  eucalyp- 
tus or  iodoform  are  sometimes  of  service. 

Gleet  is  often  very  troublesome  to  treat. 
The  patient's  habits  must  be  regulated 
carefully.  Besides  the  before-mentioned 
treatment  for  the  third  stage,  the  pas- 
sage of  a  catheter,  two  or  three  times,  is 
serviceable.  If  the  patient  be  debilitated, 
tincture  of  the  perchloride  of  iron  with 
nux  vomica,  or  tincture  of  cantharides  j 


mineral  acids;  syr.  ferri  phosph.  co. ; 
sp.  terebinth;  matico;  Canadian  bal- 
sam ;  sulphate  of  zinc.  A  genei'ous  diet 
is  often  required,  with  ale,  stout,  wine, 
or  Hollands  gin.  Change  of  air  and  sea 
bathing  will  sometimes  do  good.  Pen- 
cilling the  whole  course  of  the  urethra 
along  the  under  surface  of  the  penis  with 
tincture  of  iodine,  and  blistering  the 
perineum.  The  application  of  ergotin, 
or  nitrate  of  silver  (gr.  xx  to  3j)  by  a 
catheter  syringe  to  the  inflamed  patch  of 
the  urethra.  In  obstinate  cases  irriga- 
tion of  the  ui'ethra  with  astringent 
lotions  by  means  of  a  large-eyed  catheter 
inserted  nearly  into  the  bladder,  and 
connected  with  a  Higginson's  syringe. 
Ricord's  favourite  lotion  was  iodide  of 
iron  gr.  j  to  f^j.  Galvanism  of  the 
urethra  with  a  urethral  electrode  con- 
nected with  the  negative  pole,  using  a 
current  of  from  two  to  seven  milliam- 
p^res,  whilst  a  sponge  electrode  attached 
to  the  positive  pole  is  applied  to  the 
lumbar  region. 

In  treating  gonorrhoea  it  is  necessary 
to  persevere  with  the  treatment  for  at 
least  a  week  after  all  discharge  has 
ceased,  or  the  disease  is  nearly  certain 
to  return. 

Complications. — Balanitis  is  an  inflam- 
mation of  the  surface  of  the  glans  penis, 
and  is  generally  accompanied  by  posthitis, 
or  inflammation  of  the  inner  surface  of 
the  prepuce  ;  it  is  frequently  met  with  in 
cases  of  gonorrhoea,  or  other  venereal 
affection,  in  persons  who  have  a  long 
narrow  foreskin  ;  it  may  arise  from  sim- 
ple irritation,  produced  by  want  of 
cleanliness,  or  retained  secretions,  etc. 
The  symptoms  are  itching,  pain,  and 
tenderness ;  some  amount  of  purulent 
discharge  ;  an  abraded  appearance  of  the 
affected  surface,  together  with  superficial 
ulceration :  a  swollen,  cedematous  con- 
dition of  the  prepuce. 

Treatment. — Injections  between  the 
glans  and  the  prepuce  of  black  wash, 
alum,  tannic  acid,  tr.  iodine,  lead  lotion, 
or  lime  water,  with  salines  internally. 
In  obstinate  cases  the  application  of 
solid  nitrate  of  silver,  or  painting  with  a 
strong  solution  of  the  same. 

Phimosis  and  Paraphimosis  (vide  Dis- 
eases of  the  Penis). 

Retention  of  Urine  is  usually  due  to 
congestion  of  the  urethra  and  spasm  of 
the  muscles  ;  in  some  cases  an  old  stric- 
ture may  be  also  present. 
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Treatment. — Opium  suppositories  or 
the  hypodermic  injection  of  morphia  and 
atropine  (gr.  y|^).  Inject  into  the 
urethra  cocaine  hydrocliloi-ate  gr.  j  dis- 
solved in  5j  of  water  and  alcohol.  Leeches 
to  the  perineum,  warm  bath,  and  purga- 
tives should  be  tried,  and  then  if  neces- 
sary the  passage  of  a  flexible  No.  6 
catheter ;  the  latter  may  be  tied  in  if 
there  be  much  difficulty  in  introducing 
it. 

Inflammation  of  the  Lymphatics  and 
Glands. — The  lymphatics  along  the  dor- 
sum of  the  penis  may  be  affected,  and 
can  be  felt  to  be  enlarged ;  abscess  or 
solid  oedema  and  induration  may  follow. 
When  the  glands  are  affected,  a  sympa- 
thetic bubo  results. 

Treatment. — Complete  rest;  counter- 
irritation  with  iodine  or  blisters ;  mer- 
curial inunction ;  small  doses  of  liq. 
hydrarg.  perchlor.  internally. 

Hcemorrhage  from  the  Urethra  occurs 
in  chordee  or  during  violent  erections, 
the  blood  flowing  independently  of  the 
stream  of  urine. 

Treatment. — If  profuse,  injections  of 
iced  water,  or  diluted  perchloride  of  iron, 
irrigation  coil,  and  in  obstinate  cases, 
passing  a  catheter  and  compressing  the 
penis  on  this  with  a  narrow  bandage. 

Follicular  Abscess  arises  from  suppura- 
tion of  a  follicle  or  Cowper's  gland ;  it 
may  burst  internally  or  externally,  or 
form  a  perineal  abscess.  Prostatitis, 
cystitis,  epididymitis,  gonorrhoeal  oph- 
thalmia, and  sclerotitis  are  devscribed 
under  their  respective  organs  (q.v.). 

Warts  as  the  result  of  gonorrhoea  occur 
on  the  glans  and  behind  the  corona. 

Treatment. — Snip  off  with  scissors,  and 
apply  caustic.  If  large,  use  the  galvanic 
cautery,  or  Paquelin's  thermo-cautery. 
The  best  caustics  are  pure  carbolic  acid, 
nitric  acid,  glacial  acetic  acid,  or  chromic 
acid.  A  strong  solution  of  acetate  of 
lead  applied  daily  will  cause  the  wart  to 
disappear  without  pain.  Calomel  (3  parts) 
and  gallic  acid  (1  part)  is  a  good  absorb- 
ent powder. 

Gonorrhoeal  Rheumatism  is  very  obsti- 
nate, commonly  affecting  the  muscles 
and  fasciae,  but  in  some  cases  the  joints 
are  attacked.  In  the  finst  form  the  usual 
seats  are  the  hips,  shoulders,  thighs,  and 
soles  of  the  feet;  in  the  second,  large 
joints  are  attacked,  knees,  ankles,  wrist, 
and  elbow.  The  pain  is  worse  at  night, 
little  fever,  no  sweating.  The  joint  affec- 


tion may  be  acute  or  chronic.  This 
disease  depends  on  the  absorption  of 
matter  from  the  inflamed  urethra;  a 
similar  affection  is  met  with  in  women 
suflfei-ing  from  leucorrhoua,  and  in  children 
affected  with  ophthalmia  neonatorum. 

Treatment. — Fixation  of  the  joint  by 
splints  or  plaster  of  Paris,  followed  by  aii 
india-rubber  bandage,  or  cotton  wool 
and  a  starch  bandage.  Ankylosis  may 
occur.  The  general  treatment  consists 
in  the  administration  of  quinine  or  sali- 
cylate of  soda  in  large  doses,  followed  by 
iodide  of  mercury,  or  iodide  of  potassium  ; 
if  these  fail,  cubebs  and  copaiba  with 
sulphur  baths.  A  generous  diet  with 
stimulants  is  required.  Locally,  extract 
of  belladonna  may  be  smeared  over  the 
painful  joints,  followed  by  blisters  or 
iodine  liniment  externally. 

Gonorrhoea  in  the  Female  commences 
in  the  vagina,  spreading  to  the  vulva, 
urethra,  and  uterus. 

Symptoms. — The  vagina  is  red,  hot, 
swollen,  and  tender,  and  secretes  a  dis- 
charge at  fii'st  of  muco-pus,  afterwards 
of  pure  pus.  The  mucous  membrane  of 
the  vagina  assumes  a  granular  aspect 
(vaginitis  granulosa).  When  the  vulva 
is  affected,  the  labiae  and  clitoris  are 
red  and  swollen,  and  exude  a  fetid 
purulent  discharge.  If  the  urethra  be 
attacked,  it  is  tender,  the  meatus  is  red 
and  swollen  ;  on  pressure  some  discharge 
will  appear,  and  there  is  a  burning  pain 
on  passing  water.  In  the  uterus  the 
cervix  is  the  seat  of  the  inflammation, 
the  OS  is  red,  swollen,  and  may  be 
abraded,  and  a  tenacious  muco-purulent 
discharge  is  poured  out. 

Diagnosis. — It  is  impossible  to  diagnose 
gonorrhoea  from  discharges  in  women 
arising  from  other  causes,  but  if  the 
urethra  be  affected  independently  of  the 
vulva  and  vagina,  gonorrhoea  is,  in  all 
probability,  the  cause.  The  discharges 
produced  by  gonorrhoea  are  also  more 
piolonged  and  severe  than  those  arising 
otherwise.  Children  often  suffer  from 
vaginitis  with  discharges  as  a  result  of 
constitutional  or  local  causes,  and  this 
may  give  rise  to  unfounded  charges  of 
rape.  The  surgeon  cannot  be  too  cau- 
tious in  expressing  an  opinion  in  such 
cases. 

Complications. — Abscess  of  the  labipp, 
metritis,  perimetritis,  ovaritis,  hydro- 
salpinx, pyo-salpinx.  Warts  are  common. 
Scanty  menstruation  is  often  met  with. 
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Treatment. — When  acute,  rest  in  bed, 
warm  baths,  low  diet,  salines,  and 
emollient  sedative  fomentations.  After- 
wards vaginal  injections  in  large  quan- 
tities applied  by  a  Higginson's  syringe, 
the  same  drugs  being  used  as  in  the 
male,  but  three  or  four  times  the  quan- 
tity to  the  ounce.  The  parts  must  be 
kept  from  friction  by  the  interposition 
of  a  piece  of  lint  wet  with  lotion.  In 
some  cases  plugging  the  vagina  with 
iodoform  gauze,  or  strips  of  lint  steeped 
in  astringent  lotions,  and  changed  three 
times  a  day,  is  a  useful  measure.  I  have 
seen  good  results  from  packing  the  vagina 
with  alternate  layei's  of  boric  acid  in 
powder  and  iodoform  gauze;  this  is 
especially  useful  if  the  uterus  be  also 
implicated.  Specifics  are  of  no  use  unless 
the  urethra  be  alone  affected,  which  is 
very  rarely  the  case.  The  application 
of  nitrate  of  silver  is  excellent  if  the 
urethra  or  cervix  uteri  be  implicated. 

Malformations  of  the  Urethra. — These 
are  principally  epispadias  {vide  Malforma- 
tions of  the  Bladder)  and  hyposadias.. 
The  latter  consists  in  the  floor  of  the 
urethra  being  deficient.  In  slight  cases 
the  frsenum  is  wanting  or  bifurcated, 
and  the  prepuce  absent  at  the  undei- 
part  of  the  glans,  but  often  redundant 
above.  The  body  of  the  penis  is  generally 
curved  downwards  from  rigid  fibrous 
bands,  which  form  the  under  surface  of 
the  corpora  cavernosa ;  this  is  best  seen 
during  erection,  and  may  be  sufficient  to 
prevent  coition.  The  corpus  spongiosum 
is  more  or  less  deficient  and  imperfect. 
The  meatus  presents  a  transverse  valvular 
aperture,  and  is  often  contracted.  It  may 
occupy  one  of  three  situations :  firstly,  it 
may  open  just  behind  the  frsenum ;  second- 
ly, between-the  frsenum  and  the  scrotum  ; 
thirdly,  in  the  perineum.  In  the  latter 
case  the  scrotum  is  generally  cleft,  its 
two  sides  each  containing  a  testicle 
closely  resembling  the  labise  majores  of 
the  female,  and  the  urethra  terminating 
at  the  membranous  portion  in  a  distinct 
fourchette.  It  is  easy,  when  only  a 
superficial  examination  is  made  in  a 
male  infant  so  deformed,  to  mistake  the 
sex. 

Treatment  consists  in  a  plastic  opera- 
tion according  to  the  necessities  of  the 
case. 

Stricture  of  the  Urethra. — Strictures 
of  the  urethra  are  of  three  kinds:  1. 
Spasmodic;  2.   Inflammatory;   3.  Or- 


ganic. The  first  two  varieties  are  only 
temporary,  and  may  be  termed  obstruc- 
tion ;  the  third  is  permanent. 

Spasmodic  Ohstrwtion  is  due  to  spas- 
modic contraction  of  the  muscular  fibres 
of  the  urethral  canal,  especially  its  deep- 
er parts. 

Causes.  —  Local :  Organic  stricture, 
inflammation  following  suppression  of  a 
gonorrhoeal  discharge,  irritation  of  highly 
acid  urine,  etc. — Constitutional :  as  gout, 
rheumatism,  etc.  Foreign  matter  in  the 
viiine,  as  cantharides,  turpentine,  alcohol. 
Voluntary  retention  of  the  urine  for  too 
long  a  time.  Exposure  to  wet  or  cold. 
Reflected  irritation  from  the  anus  and 
rectum,  as  in  hsemorrhoids,  fissure,  fistula, 
prolapsus,  after  operations  on  the  rectum, 
ascarides,  anal  prurigo.  In  the  female, 
reflex  irritation  from  the  uterus.  Berke- 
ley Hill  points  out  that  a  fi'equent  cause 
is  a  fiibrous  stricture  at  or  near  the 
meatus.  Derangements  of  the  digestive 
organs  and  of  the  cerebro-spinal  system, 
from  excess  in  eating  or  drinking,  venereal 
excesses  and  self -abuse,  overwork,  and 
worry. 

Symptoms.  —  The  attack  comes  on 
suddenly.,  1.  Frequent  desire  to  pass 
water,  but  after  much  straining  only  a 
few  drops  will  dribble,  and  complete 
retention  may  ensue.  2.  Pain  in  the 
perineum.    3.  Urine  is  very  acid. 

Treatment. — Suppository  of  opium,  or 
tincture  of  opium  in  full  doses,  or  Dover's 
powder.  Warm  hip  bath,  leeches  to  the 
perineum,  followed  by  purgatives.  If 
necessary,  a  flexible  catheter  (No.  6) 
should  be  gently  passed,  and  the  water 
drawn  off;  this  will  be  much  facilitated 
by  the  previous  injection  into  the 
urethra  of  a  solution  of  cocaine  (gr.  j 
to  5j  of  water  and  alcohol).  Chloroform 
will  at  once  relax  the  spasm. 

After-treatment. — Liquor  potassse  and 
hyoscyamus  (aa  inxx  to  ^j),  careful  diet, 
warm  clothing,  and  warm  baths. 

Inflammatory  Obstruction  is  generally 
associated  with  the  preceding  variety, 
and  is  due  to  congestion  of  the  urethral 
mucous  membrane,  especially  the  prostatic 
and  membranous  portions. 

Causes.  —  Gonori'hoea,,  gleet,  slight 
organic  stricture  in  gouty  and  rheumatic 
persons  whose  urine  is  very  acid,  also 
those  which  produce  spasmodic  obstruc- 
tion {q.v.). 

Symptoms.  —  1.  Intense  desire  to 
micturate,  with  inability  to  pass  water ; 
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if  any  come  away  it  gives  rise  to  intense 
scalding,  is  discharged  forcibly,  and  the 
stream  stops  abruptly.  2.  The  bladder 
is  distended.  3.  Pain  in  the  perineum. 
4.  Uiethritis,  with  a  thin  purulent 
discharge.  5.  Tlie  penis  is  turgid  and 
erectile,  and  the  mucous  membrane 
readily  bleeds.    6.  Some  pyrexia. 

Treatment. — Similar  to  spasmodic  ob- 
struction, with  cold  or  iced  water  to  the 
penis,  or  warm  poultices. 

After-treatment  consists  in  a  low  diet, 
liquor  potassse  with  hyoscyamus,  rest  in 
bed,  and  calomel. 

Organic  Stricture. — This  is  a  per- 
manent narrowing  of  the  urethra,  due 
to  the  deposit  of  lymph  in  the  submucous 
tissvie,  attaching  this  firmly  to  the 
mucous  membrane,  and  often  extending 
into  the  adjacent  spongy  tissue.  The 
peculiarity  of  this  new  tissue  is  its 
liability  to  slowly  contract,  forming  firm 
cicatricial  contractile  bands  or  protu- 
berances. 

Forms.  —  1.  Linear,  in  which  a  thin 
membrane  stretches  across  the  urethra, 
and  is  perforated  at  its  centre  or  side ; 
when  this  only  partially  closes,  the 
urethra  assuming  the  appearance  of 
a  narrow  band,  it  is  termed  a  bridle 
stricture.  2.  Annular,  ring,  or  whip- 
cord, where  the  urethra  presents  an 
abrupt  constiiction  surrounding  the 
canal,  and  looking  much  as  if  a  piece 
of  string  had  been  tied  round  it.  3. 
Ribbon :  here  the  stricture  forms  a 
broad  band  invading  the  corpus  spon- 
giosum for  some  distance.  4.  Irregular 
or  tortuous  :  here  the  new  product  forms 
hard  knots  or  projections  of  the  mucous 
membrane,  which  cause  the  urethra  to 
deviate  from  its  natural  course,  and  give 
rise  to  sudden  twists.  Tlie  stricture 
may  be  soft  and  elastic,  or  hard,  firm, 
indurated,  and  cartilaginous,  according 
to  the  duration  of  the  disease  and  the 
amount  of  formation  of  new  tissue  and 
invasion  of  adjacent  structures. 

Nvmber. — Stricture  may  be  solitary 
or  multiple,  the  former  being  much  the 
more  frequent  ;  a  constriction  at  or 
near  the  meatus  is  rarely  single,  and 
the  presence  of  such  a  stricture  should 
lead  the  surgeon  to  search  for  a  deeper 
one. 

Age. — Stricture  may  occur  at  any  age, 
but  most  commonly  commences  from 
twenty  to  forty. 

^eat. — Most  common  at  the  bulbous 


portion  of  the  spongy  part  of  the  urethra 
at  its  junction  with  the  membranous; 
next,  at  the  external  orifice,  and  as  far 
as  2|  inches  from  the  meatus ;  rare  in 
the  membranous  part,  and  never  in  the 
prostatic  except  as  a  result  of  fevjre 
crushes  or  injury  to  the  pelvis. 

Causes.  —  1.  Gleet.  This  is  by 
far  the  most  common  cause  by  pro- 
ducing long-continued  congestion  and 
inflammation  of  a  small  piece  of  the 
urethral  mucous  membrane,  this  being 
a  condition  frequently  attended  with 
slight  ulceration.  2.  Mechanical  injury 
to  the  urethra,  especially  kicks  or  blows 
in  the  perineum.  3.  Cicatrisation  of 
a  urethral  chancre ;  syphilis.  4.  Con- 
genital in  rare  cases. 

Pathological  Effects.  —  Dilatation  of 
the  urethra  behind  the  stricture ;  inflam- 
mation of  the  bladder  (chronic  cy.stitis) ; 
dilatation  and  hypertrophy  of  the 
bladder;  dilatation  of  the  ureters  and 
pelves  of  the  kidneys;  disorganisation 
of  the  kidney. 

Symptoms  arise  gradually.  1 .  Frequent 
desire  to  pass  urine,  particularly  at  night, 
with  some  straining,  and  a  scanty  muco- 
purulent discharge.  2.  The  stream  of 
urine  decreases  in  size,  and  is  forked, 
scattered,  or  twisted.  3.  Dribbling  of 
a  few  drops  after  the  patient  has  ceased 
to  pass  water.  4.  Pain  at  the  seat  of 
the  stricture  during  micturition.  These 
symptoms  may  increase  and  terminate 
in  complete  retention. 

Physical  Examination. — It  is  advisable 
be/ore  proceedirig  to  instrumental  inter- 
ference with  the  urethra  to  examine  the 
urine.  When  the  above  -  mentioned 
symptoms  are  present  in  a  patient,  it 
is  necessary  to  ascertain  by  means  of 
instruments  :  1.  The  presence  of  a 
stricture ;  2.  Its  size. 

\.  The  presence  of  a  stricture  may  be 
known  by  passing  a  bullet -headed  bougie 
with  a  narrow  stem,  or  a  well-curved, 
blunt  ended,  flexible  English  catheter  (No. 
10  or  11)  without  a  stylet  very  gently 
into  the  urethra.  If  the  instrument  will 
not  pass  into  the  bladder,  but  be  stopped, 
the  distance  between  the  point  of  stop- 
page and  the  meatus  is  to  be  measured 
and  noted.  Should  the  instrument 
fairly  enter  the  stricture,  it  will  be 
tightly  grasped. 

2.  The  size  of  the  stricture  is  next 
determined  by  passing  instruments  in 
decreasing  sizes  until  one  can  be  intro- 
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duced  without  any  force  into  the  bladder ; 
the  size  of  the  instrument  must  be 
noticed.  If  a  bulbous  bougie  be  used, 
the  extent  of  the  stricture  is  indicated 
by  the  shoulder  of  the  bulb  meeting  with 
resistance  duiing  withdrawal. 

Constitutional  Symptoms. — Dyspepsia, 
loss  of  flesh,  pains  in  the  back  and  loins, 
rigors,  reflex  paralysis. 

Treatment.  —  1.  Simple  interrupted 
dilatation.  2.  Continuous  dilatation. 
3.  Rupture  or  divulsion.  4.  Internal 
urethrotomy.  5.  External  urethro- 
tomy. 6.  Combined  internal  and  ex- 
ternal urethrotomy.  7.  Perineal  section. 
8.  Electrolysis. 

1.  Simple  Interrupted  Dilatation  is 
always  to  be  tried  at  first,  and  consists 
in  the  passage  of  a  series  of  catheters  in 
gradually  inci'easing  sizes,  at  intervals  of 
three  or  four  days.  This  is  the  safest 
method,  and  does  not  confine  the  patient 
to  the  house,  or  prevent  him  following 
his  ordinary  pursuits.  Berkeley  Hill 
writes  :  ' '  The  class  of  cases  to  which  the 
interrupted  gradual  dilatation  is  most 
suited  are  early  semi-inflammatory  stric- 
tures, and  strictures  in  the  bulbous 
portion,  where  the  kidneys  are  much 
diseased.  As  a  rule,  gradual  dilatation 
is  useless  for  bridle  strictures,  for  con- 
traction of  the  meatus,  and  for  very 
dense  perineal  strictures." 

To  Pass  a  Catheter. — In  the  normal 
urethra  there  are  three  points  where 
difficulty  may  occur :  firstly,  at  the  en- 
trance in  the  roof  is  the  lacuna  magna  ; 
this  is  avoided  by  keeping  the  instru- 
ment on  the  floor.  Next,  as  the  instru- 
ment approaches  the  triangular  ligament 
at  the  junction  of  the  membranous 
portion  and  the  bulb,  about  five  or  six 
inches  from  the  meatus ;  here  the  in- 
strument must  be  kept  along  the  roof, 
and  it  is  advisable  to  have  the  instrument 
well  curved.  Lastly,  in  the  pi'ostatic 
portion  at  the  neck  of  the  bladder,  and 
here  the  point  must  be  diiected  to  the 
roof. 

The  patient  should  lie  on  his  back 
with  the  head  and  shoulders  raised,  and 
the  knees  somewhat  elevated,  and  se- 
parated from  each  other.  The  surgeon 
stands  on  the  left  side  of  the  patient,  and 
lightly  holds  the  instrument,  well  oiled, 
with  the  thumb  and  fore  and  middle 
fingers  of  the  right  hand.  Holding  the 
catheter  horizontal,  with  the  concavity 
towards  the  left   groin,  the  operator 


introduces  the  point,  beak  downwards, 
into  the  meatus,  holding  the  penis  with 
the  left  hand.  He  then  pushes  the 
catheter  onwards,  avoiding  the  lacuna 
magna,  and  gently  drawing  the  penis 
along  the  instrument  with  his  left  hand 
until  four  or  five  inches  have  been  intro- 
duced ;  then  the  hand  is  carried  to  the 
middle  line  of  the  abdomen,  and  the 
handle  raised  and  brought  forward  in 
the  middle  line,  and  then  depressed 
between  the  thighs.  There  is  a  practical 
point  to  be  remembered,  as  noticed  by 
Sir  James  Paget  in  his  Clinical  Lectui'es : 
"  Let  me  ,tell  you  of  a  symptom  which 
must  make  you  specially  cautious  if  you 
have  to  catheterise  elderly  or  old  men. 
If  they  be  passing  large  quantities  of 
pale  urine,  of  low  specific  gravity,  whether 
containing  a  trace  of  albumen  or  not, 
they  will  be  in  danger  from  even  the 
most  gentle  catheterism." 

To  dilate  the  stricture,  the  operator 
begins  with  an  instrument  which  will 
pass  readily  through  the  constriction, 
e.g.  No.  4 ;  passes  it  into  the  bladder  and 
withdraws  it  at  once;  in  three  days' 
time  an  instrument  one  size  less  is  used 
(No.  3),  followed  by  two  sizes  larger 
(Nos.  4  and  5) ;  on  the  next  occasion 
begin  with  a  No.  4,  and  subsequently 
use  Nos.  5  and  6.  The  treatment  must 
be  continued  in  this  manner  until  a 
No.  12  or  14  be  reached.  To  maintain 
this  calibre  an  instrument  must  be  passed 
at  increasing  intervals  for  some  time, 
and,  finally,  the  patient  must  never 
neglect  to  pass  the  instrument  once  a 
month  or  six  weeks  to  preserve  the  size. 
During  this  treatment  the  patient  should 
avoid  long  walks,  and  use  a  nourishing 
diet,  but  no  alcohol.  The  urine  must 
be  acid,  clear,  or  at  any  rate  free  from 
blood,  and  not  contain  much  albumen. 

Instruments  used. — In  recent  stric- 
tures, the  flexible  French  bougie  or 
catheter,  with  a  tapering  extremity  and 
a  small  bulb  at  the  end  (bougie  or  cathe- 
ter olivaire),  is  the  best  instrument. 
When  the  stricture  is  unusually  tight, 
or  does  not  dilate  well,  a  more  solid  and 
resisting  instrument  is  required  ;  this  is 
found  in  the  English  flexible  instruments, 
which  do  not  bend  so  readily  as  the 
French,  and  maintain  when  cold  any 
cui've  given  to  them  when  Avarm.  If 
the  stricture  be  very  hard  and  resistant, 
Sir  Henry  Thompson  advises  the  use  of 
the  flexible  French  bougie,  with  a  short 
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and  very  soft  lead  stylet  in  its  interior, 
terminating  in  a  fine  point  which  ceases 
4|  inches  from  the  end  of  the  bougie  ;  or 
another  plan  which  is  useful  is  to  have 
the  bougie  filled  with  shot.  Should  a 
still  firmer  instrument  be  required,  rigid 
steel  sounds  are  to  be  employed,  which 
should  be,  as  recommended  by  Berkeley 
Hill,  perfectly  straight  and  cylindrical 
for  eight  inches  from  the  handle;  beyond 
that  the  sound  should  have  a  curve 
occupying  a  quarter  of  a  circle  of  2  5 
inches  in  diameter — that  is,  the  curve 
is  Ig  inches  long,  and  maintained  to  the 
very  tip  of  the  sound;  the  handle  is 
broad  and  flat. 

2.  Continuous  Dilatation  is  used  in 
cases  where  there  is  great  difl&culty  in 
introducing  a  catheter,  where  the  stric- 
ture does  not  readily  dilate,  or  the 
patient  is  in  a  hurry  to  be  cured,  and 
in  cases  of  cystitis,  after  prolonged  re- 
tention. It  is  necessary  to  keep  the 
patient  in  bed  for  a  week  or  fortnight. 
In  ordinary  cases  a  flexible  gvim  elastic 
English  catheter  or  a  celluloid  instru- 
ment is  passed,  of  a  size  sufficiently 
small  to  slip  easily  through  the  stricture, 
and  tied  in  by  attaching  it  to  the  pubic 
hairs,  or  fastening  it  by  soft  twine  or 
Berlin  wool  behind  the  corona.  The 
end  of  the  catheter  should  leave  the 
neck  of  the  bladder  free.  The  instru- 
ment is  replaced  in  a  day  or  two  by  one 
two  sizes  larger,  which  is  then  tied  in, 
and  so  on.  When  the  full  size  is  reached, 
an  instrument  must  be  passed,  at  first 
daily,  and  then  at  greater  intervals. 
The  disadvantages  of  this  method  are 
that  relapses  are  frequent,  and  the 
retention  of  the  catheter  in  some  persons 
produces  great  constitutional  disturb- 
ance, and  cannot  be  endured  for 
sufficient  length  of  time.  The  urethra 
is  generally  dilated  to  its  full  size  in  a 
few  days.  Reginald  Harrison  writes  : 
"  It  is  my  practice  to  have  the  tempera- 
ture noted  when  treating  a  patient  by 
continuous  dilatation  ;  a  rapid  rise  in  the 
temperature  indicates  that  the  instru- 
ment should  be  at  once  withdrawn. 
Experience  has  shown  me  that  this  is 
a  precaution  which  should  not  be  ne- 
glected. To  soothe  the  restlessness  which 
the  restrained  position  sometimes  occa- 
sions, I  am  in  the  habit  of  administering 
morphia  in  small  doses  at  regulai" 
intervals." 

Difficult  Narrow  Strictures. — In  these 


cases  tlie  surgeon  will  find  it  advan- 
tageous to  make  his  patient  rest  in  bed 
a  few  days  before  treating  the  stricture, 
provided  there  be  no  retention.  A 
catheter  will  pass  most  easily  in  the  early 
morning  after  a  night's  re.st,  and  this 
should  be  the  time  selected.  It  is  sur- 
prising to  see  the  ease  with  which  an 
instrument  will  often  pass  when  the 
patient  is  under  the  influence  of  an 
anaesthetic.  Valuable  aids  aie  a  warm 
hip  bath  shortly  before  catheterisation, 
an  opium  suppository,  and  the  injection 
of  a  solution  of  cocaine  into  the  urethra. 
Having  used  any  of  these  measures  which 
may  be  thought  desirable,  the  operator 
injects  the  urethra  with  Lund's  oil 
(almond  oil  3jss,  castor  oil  §ss,  and  pure 
carbolic  acid  5j)>  "with  which  he  also 
lubricates  the  instrument,  taking  care 
to  select  a  flexible  one  slightly  smaller 
than  the  stream;  if  this  pass,  it  must  be 
tied  in.  If  unsuccessful,  a  very  small 
silver  or  steel  catheter  may  be  used  with 
the  utmost  gentleness,  directed  first  along 
the  roof,  then  on  either  side,  and  lastly, 
along  the  floor.  Should  the  stricture 
be  twisted  and  tortuous,  very  fine  flex- 
ible bougies  (bougies  filiformes),  made  of 
silkworm  gut,  catgut,  plaited  silk,  gum 
elastic,  or  whalebone,  are  useful,  to  the 
end  of  which  a  bend  should  be  given  ;  in 
using  these  instruments  do  not  forget 
that  whilst  the  stricture  is  at  one  end, 
unlimited  patience  must  be  at  the  other. 
When  false  passages  exist,  by  keeping  to 
the  roof  these  can  often  be  avoided,  and 
by  using  a  silver  catheter,  as  it  can  be 
more  easily  guided ;  another  plan  is  to 
pass  filiform  bougies  into  all  the  false 
passages,  leaving  them  there  until  one 
passes  the  stricture  and  is  tied  in,  when 
the  rest  are  withdrawn.  To  ensure  the 
entrance  of  an  instrument  after  the  one 
tied  in  is  Femoved,  these  bougies  have  a 
small  socket  at  the  end.  to  which  a 
stifi"  rod  can  be  screwed,  and  a  tun- 
nelled catheter  slipped  over  the  guide 
thus  formed ;  the  rod  and  bougie  is , 
taken  away,  and  the  catheter  tied  in  : 
before  removing  the  latter  the  guide  is 
again  introduced  thi-ough  it.  Berkeley 
Hill  writes:  "A  still  better  plan  in 
very  narrow  strictures,  after  repeated 
failures  with  the  fine  Iwugie,  is  to  pass 
an  endoscope- tube  down  to  the  stricture, 
dilating  the  anterior  portion  of  the  uro- 
thra  as  a  preliminnry  if  necessary,  and 
so  illuminate  the  face  of  the  strictuie. 
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The  mouth  is  readily  seen,  and  the  fili- 
form bougie,  directed  by  the  eye,  enters 
the  stricture  with  surprising  facility." 
A  finger  in  the  rectum  is  often  a  gieat 
assistance. 

Accidents  which  may  follow  the  in- 
troduction of  an  instiument  are  faint- 
ing, shock,  urinary  fever,  haemorrhage, 
urethritis,  orchitis,  false  passages,  sup- 
pression of  urine,  and  abscess  of  the 
prostate  and  perineum. 

3.  Rupture,  or  Divulsion,  is  best  fitted 
for  tight  strictures  without  much  indura- 
tion. Four  principal  methods  have  been 
used. 

(a)  Wahleys  Method. —  This  consists 
in  passing  a  small  silver  catheter  as  a 
guide  into  the  bladder,  screwing  on  to 
this  a  long  steel  rod,  and  passing  over  it 
a  series  of  silver  tubes  of  increasing  size. 

(/3)  Holt's  Method.  —  An  instrument 
("  the  dilator  ")  is  used,  consisting  of  two 
grooved  blades  fixed  in  a  divided  handle, 
and  containing  between  them  a  wire 
welded  to  their  points.  (This  wire  is 
made  hollow  and  fitted  with  a  stylet  to 
allow  of  the  passage  of  urine,  so  that 
the  surgeon  can  be  certain  he  has  reached 
the  bladder.)  The  dilator  having  been 
passed  into  the  bladder,  a  tube  of  the 
size  of  a  normal  urethra  is  pushed  along 
the  wire,  which  serves  as  a  guide,  ti  avers- 
ing  the  stricture,  which  it  splits.  The 
whole  instrument  is  withdrawn  and  a 
full-sized  catheter  passed.  The  catheter 
is  passed  on  alternate  days  for  the  first 
week,  and  then  at  gradually  increasing 
intervals. 

(y)  Gross'  Method. — He  writes :  "  In- 
stead of  lacerating  the  tissues  with  the 
ordinary  form  of  dilator,  I  have  for 
several  years  employed  the  heavy  conical, 
nickel-plated,  steel  bougie,  which,  from 
its  point  to  its  shaft,  represents  three 
sizes  of  the  American  scale.  Six  of 
these  bougies  are  generally  put  up  in  a 
case,  and  while  they  effect  the  desired 
object  equally  as  well  as  the  dilator,  by 
being  rapidly  inserted  one  after  another, 
they  are,  according  to  my  experience,  far 
superior  to  it,  especially  when  the  stric- 
ture is  seated  in  the  membranous  portion 
of  the  urethra.''  He  advises  the  admin- 
istration of  an  anaesthetic. 

(8)  Sir  Henry  Thompson's  Method. — 
This  distinguished  surgeon  uses  a  dilator 
consisting  of  two  long  narrow  steel  rods 
accurately  applied  to  each  other,  form- 
ing, when  closed,  an  instrumuut  the  size] 


of  Nos.  3,  4,  or  5.  The  rods  are 
joined  at  each  end  and  along  four  inches 
of  the  shaft.  By  turning  a  handle  which 
contains  a  screw,  the  rods  are  separated 
from  each  other,  forming  a  spindle- 
shaped  figure,  three  or  four  inches  in 
length,  and  the  third  or  half  an  inch  in 
diameter.  There  is  an  index  at  the 
handle  to  show  the  amount  of  distension, 
which  should  be  up  to  No.  16  or  18. 
Before  operating,  the  distance  of  the 
strictui'e  from  the  meatus  is  ascertained 
by  passing  a  full-sized  bougie ;  the  slide 
is  then  placed  upon  the  figure  on  the 
stem  which  denotes  the  distance.  The 
instrument  is  passed  until  the  elide 
reach  the  meatus,  and  the  blades  slowly 
separated,  the  screw  being  turned  at  in- 
tervals of  some  seconds,  and  the  whole 
dilatation  taking  from  seven  to  ten 
minutes.  When  the  distension  is  fin- 
ished the  screw  is  turned  back,  but  only 
half  way,  so  that  the  blades  shall  not  be 
closed,  and  the  instrument  is  then  with- 
drawn. A  full-sized  catheter  is  passed  at 
once  and  retained  for  twenty-four  hours. 
On  the  third  day  a  large  metallic  sound 
is  passed,  and  afterwards  at  longer  in- 
tervals. 

All  these  methods  which  tear  the 
fibres  of  the  stricture  are  apt  to  produce 
great  constitutional  disturbance,  and  are 
prone  to  be  followed  by  a  recurrence  of 
the  disease.  Sir  Henry  Thompson's 
method,  however,  is  excellent  in  stric- 
tures of  the  female  urethra. 

4.  Internal  Urethrotomy  is  division 
of  the  stricture  through  the  urethra. 
The  cases  suitable  for  this  plan  of  tieat- 
ment  are  those  where  the  stricture  is 
situated  at  the  meatus  or  within  the 
anterior  three  or  four  inches  of  the 
urethra ;  in  cases  of  stricture  at  the 
bulb  of  a  gristly  nature,  or  wliich  con- 
tract quickly  after  dilatation,  cannot  be 
dilated  more  than  a  cei'tain  amount, 
and  finally,  where  dilatation  produces 
much  constitutional  disturbance.  Stric- 
tures of  the  meatus  or  anterior  three  or 
four  inches  of  the  urethra  are  treated 
by  passing  through  the  strictuie  a  small 
sheathed  blade,  regulated  by  means  of  a 
screw;  then  by  a  simple  mechanism  the 
blade  is  projected  and  the  instrument 
witlidrawn,  dividing  the  stricture. 

Strictures  of  the  bulb  are  incised  in 
one  or  two  ways :  (a)  By  cutting  from 
before  backwards ;  (/3)  By  cutting  from 
behind  forwards. 
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(a)  The  operation  from  before  hack- 
wosrc^s.— This  is  certainly  the  best  method, 
as  small  strictures  can  be  at  once  divided 
wibhout     previous    dilatation,  perfect 
division  of  the  whole  constriction  can  be 
effected,  and  the  risk  of  haemorrhage  is 
less  than  in  the  next  operation.  Thait 
distinguished  surgeon,  Berkeley  Hill,  who 
possesses  an  unrivalled  experience  with 
this  operation,  writes :  "  The  requisites 
of  a  urethrotome  for  cutting  from  behind 
backwards  are  :   1.  A  guide  through  the 
stricture  to  the   bladder  ;    2.  A  sharp 
edge,  which,  passed  along  the  ui'ethra 
under  a  shield,  can  be  protruded  by  the 
operator  at  any  part  and  as  deeply  as  he 
desires  to  cut ;  3.  Means  for  steadying 
and  tightening  the  fibres  to  be  divided 
before  the  knife  is  passed  across  them." 
The  wedge-dilator  of  the  above-named 
operator  is  by  far  the  best  instrument ; 
it  is  composed  of  the  following  parts : 
"  First,  a  narrow  split  sound,  calibre  of 
No.  8  of  the  millimetrical  scale  (No.  2 
English),  that   can  be  guided  through 
narrow    tortuous   strictures    by  being 
attached  to    a    filiform  guide-bougie, 
previously  passed  to  the  bladder.  Second, 
a  wedge  that  runs  in  dovetail  grooves 
between  the  halves  of  the  split  sound. 
In  this  wedge  is  concealed  a  knife  that 
can  be  protruded  between  the  halves  of 
the  split  sound,  when  the  stricture  tissue 
prevents  their  separation  sufiiciently  to 
allow  the  wedge  to  pass  on.    The  wedge 
pushed   up   to   the   situation   of  the 
stricture,  in  separating  the   halves  of 
the  split  sound,  tightens  and  steadies 
the  stricture  thoroughly,  while  the  knife 
divides  it  to  the  width  required  by  the 
wedge  to  pass  along.    If  a  wedge  be 
chosen  that  will  expand  the  urethra  to 
its  full  natural  capacity,  the  cut  made 
by  the  knife  divides  the  stricture  to  that 
extent,  but   does  not  pass  behind  the 
pti'icture  into  the  vascular  erectile  tissue 
external  to  it."  Berkeley  Hill  lays  great 
stress   on   the    after-treatment.  After 
incising  the  stricture,  he  passes  a  wedge 
of  the  size  of  No.  27  (millimetres),  and 
withdraws   any   urine   by   a   No.  24 
catheter.    No  catheter  is  tied  in,  but 
the  patient  is  ordered  to  retain  his  urine 
as  long  as  he  comfortably  can,  which  is 
generally  from  six  to  eight  hours,  by 
which  time  the  wound  is  protected  by 
firm  clot  and  plastic  fibrin.    When  the 
patient  desires  to  urinate  he  is  placed  in 
a  warm  bath,  which  can  be  repeated  if 


necessary  on  the  next  occasion.  The 
temperature  must  be  taken  befoi'e  the 
patient  passes  water,  and  half  an  hour 
and  an  hour  afterwai'ds ;  if  there  be  any 
elevation,  the  case  is  treated  for  urinaiy 
fever.  An  anaesthetic  Ls  always  given 
before  operating.  The  patient  must  lie 
in  bed  for  ten  days  subsequent  to  the 
operation,  and  for  the  first  three  days 
must  not  get  up  for  any  purpose  what- 
ever. The  bowels  are  well  cleared  before 
the  operation,  and  a  purgative,  as  castor 
oil,  administered  on  the  third  or  fourth 
day  succeeding.  On  the  eighth  or  ninth 
day  a  bougie,  No.  24  or  25  (milhmdtres), 
should  be  gently  passed  through  the 
stricture.  As  after  all  other  methods 
of  treating  a  stricture,  the  patient  will 
have  to  be  taught  to  pass  a  catheter, 
and  employ  it  at  gradually  increasing 
intervals. 

Complications. — Hffimorrhage  is  usua  lly 
the  result  of  too  deep  an  incision,  and 
may  be  immediate  or  after  the  lapse  of  a 
few  days  ;  it  is  controlled  by  the  passage 
of  a  hard  rubber  tube  and  the  pres- 
sure of  a  bandage.  Renal  congestion, 
perineal  abscess,  extravasation  of  urine, 
orchitis,  epididymitis,  nephritis,  and 
septicaemia. 

(/S)  Theoperation fromhekind  forwards. 
— The  stricture  must  be  .dilated  up  to 
No.  4  or  5  by  continuous  dilatation. 
Civiale's  instrument  is  commonly  used, 
consisting  of  a  sound  yvith.  an  oblong  bulb 
at  the  end  as  large  as  a  No.  5,  containing 
a  small  blade,  which  can  be  made  to 
project  at  will.  The  bulb  is  passed 
through  the  stricture  and  felt  freely 
movable  beyond  it,  the  blade  is  then 
made  to  project  and  pressed  firmly  against 
the  floor  of  the  urethra,  the  stricture 
being  freely  divided  from  behind  for- 
wards. The  blade  is  again  shut  in  its 
sheath  and  the  instrument  Avithdrawn  ; 
a  full-sized  sound  is  then  introduced  to 
see  that  the  stricture  has  been  com- 
pletely divided.  The  after-treatment  is 
the  same  as  in  the  preceding  variety. 

5.  External  Urethrotomy  is  division 
of  the  stricture  by  an  external  incision 
extending  from  the  skin  into  the  urethra 
and  completely  dividing  the  seat  of  con- 
striction ;  this  operation  is  perfoi-med  in 
cases  where  there  is  considerable  carti- 
laginous induration  of  some  extent  and 
depth,  and  especially  when  complicated 
with  perineal  fistula;.  AVhen  the  opera- 
tion is  performed  upon  a  guide  passed 


EXTERNAL  URETHROTOMY. 


309 


through  the  stricture,  it,  in  this  country, 
bears  the  name  of  Syme.  In  addition 
to  this  operation,  the  urethra  is  opened  in 
cases  in  which  it  is  impossible  to  pass  a 
catheter  by  "  perineal  section." 

Symes  Operation. — A  staff  is  passed 
through  the  stricture.  This  instrument 
is  made  of  steel,  and  varies  in  size  from 
No.  1  to  6;  it  is  grooved  along  the 
convexity,  and  the  lower  thii'd  is  small, 
the  upper  being  of  full  size,  and  forming 
at  its  junction  with  the  curved  part  a 
prominent  shoulder.  The  staff  is  to  be 
passed  so  that  this  shoulder  projects  at 
the  upper  part  of  the  stricture,  then  the 
patient  is  tied  up  in  the  lithotomyposition, 
an  assistant  holding  the  staff  with  his 
right  hand,  and  drawing  up  the  scrotum 
with  his  left.  An  incision  is  made 
exactly  in  the  middle  line  over  the  stric- 
ture, about  two  inches  long,  from  above 
downwards,  and  carried  on  until  the 
groove  can  be  felt  in  the  staff.  The  sur- 
geon then  takes  the  staff  in  his  left  hand 
and  a  sharp  straight  bistoury  in  his  right, 
the  knife  lying  upon  the  forefinger  which 
feels  and  is  fixed  against  the  groove,  pro- 
jects the  knife  till  its  point  penetrates 
the  urethra  one  inch  from  the  shoulder  of 
the  staff  on  the  bladder  side  of  the  stric- 
ture, and  then  with  the  pulp  of  the  finger 
behind  it  cuts  upwards  and  forwards, 
through  the  whole  stricture,  until  the 
shoulder  be  reached.  The  staff  is  then 
pushed  on  through  the  stricture  to 
ascertain  if  this  be  completely  divided, 
and  a  concave  curved  director,  with  the 
groove  upwards,  slipped  through  the 
wound  along  the  convexity  of  the  staff 
towards  the  bladder.  The  staff  is  now 
withdrawn,  and  a  full-sized  catheter 
passed  along  the  urethra,  which  guided 
by  the  dii'ector  will  easily  reach  the 
bladder.  The  director  is  now  removed, 
and  the  catheter  tied  in  and  left  foi- 
forty-eight  hours.  The  after-treatment 
is  the  same  as  for  internal  urethrotomy. 
If  the  stricture  be  far  back  a  double 
curved  tube  should  be  introduced  through 
the  wound  into  the  bladder.  Syme  laid 
great  stress  on  the  following  points: 
(1)  Maintain  the  median  line  in  the  in- 
cision ;  (2)  Make  a  direct  opening  down 
to  the  staff,  and  not  a  tortuous  one  ;  (3) 
Divide  the  whole  of  the  contracted  part 
rather  more  than  less ;  (4)  Do  not  cut  so 
far  backwards  as  to  endanger  the  deep 
fascia  of  the  perineum,  and  use  the  knife 
in  the  deep  incision  with  the  cutting  edge 


upwards ;  (5)  Do  not  close  the  end  of 
the  inlying  catheter,  lest  virine  be  forced 
into  or  through  the  wound  for  want  of 
patency  in  the  instrument ;  (7)  If  in- 
cisions be  made  far  backwards,  introduce 
a  curved  tube  through  the  wound  when 
the  catheter  is  withdrawn ;  (8)  Do  not 
neglect  dilatation  during  the  process  of 
recovery. 

Perineal  Section  is  used  in  cases  in 
which  it  is  impossible  to  pass  an  instru- 
ment through  the  stricture,  and  as  it  is 
very  rarely  that  a  filiform  bougie  cannot 
be  introduced,  the  operation  is  but  seldom 
reqviired.  Thiee  operations  are  practic- 
able: (a)  Operation  from  behind;  (/?) Ope- 
ration from  the  front  (Wheelhouse's 
operation) ;  (y)  Operation  on  the  mem- 
branous part  of  the  urethra  (Cock's 
operation). 

(a)  The  operation  from  behind  is  per- 
formed thus  :  A  No.  8  silver  catheter 
is  passed  down  to  the  stricture.  The 
patient  is  tied  up  in  the  lithotomy 
position  on  a  table  in  a  good  li<jht,  and 
the  perineum  shaved.  The  operatoi',  sil  - 
ting  in  front,  pushes  a  bistouiy  with  the 
back  turned  to  the  rectum  into  the  raphe 
of  the  perineum  as  far  as  the  apex  of  the 
prostate,  opening  the  urethra  behind 
the  stricture.  He  then  cuts  forward 
through  the  stricture  on  to  the  point  of 
the  catheter,  and  passes  this  on  into 
the  bladder.  This  is  a  very  difficult  and 
troublesome  operation,  and  cannot  be 
recommended. 

(/8)  Operation  from  the  front  (Wheel- 
hovise's  operation).—  The  patient  being 
placed  as  in  the  previous  operation. 

Instruments  required. — 1.  A  special 
staff",  fuUy  grooved  through  the  greater 
part,  but  not  through  the  whole  of  its 
extent,  the  last  half  inch  being  "stopped  " 
and  terminating  in  a  round  button-like 
end.  2.  Scalpel.  3.  Two  pairs  of 
straight-bladed  forceps  nibbed  at  the 
points.  4.  Artery  forceps  and  ligatures. 
5.  Sponges.  6.  A  well  grooved  and  finely 
probe- pointed  director.  7.  Teale's  probe 
gorget.  8.  A  straight  probe-pointed  bis- 
toury. 9.  A  short  silver  catheter  (Nos.  10 
or  11)  with  elastic  tube  attached. 

(1st  Step.)  The  special  grooved  staff  is 
passed  down  to  the  stricture  with  the 
groove  facing  the  perineum,  and  is  held 
carefully  in  the  middle  line  in  contact 
with  the  stricture,  by  an  assistant,  who 
also  draws  the  scrotum  upwards.  The 
surgeon  then  cuts  down  upon  the  pe- 
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rineiim  in  the  middle  line,  beginning 
opposite  the  point  of  reflection  of  the 
superficial  perineal  fascia,  and  extending 
to  the  anterior  edge  of  the  sphincter  ani, 
opening  the  urethra  a  quarter  of  an  inch 
in  front  of  the  stricture,  in  the  groove  of 
the  stalf  and  not  on  its  point. 

(2nd  Step.)  The  sides  of  the  incision 
are  held  widely  apart  by  the  straight- 
bladed  nibbed  forceps  attached  to  each 
mai'gin  of  the  healthy  urethra  in  front  of 
the  stricture.  The  staff  is  withdrawn 
gently  until  the  button  point  be  visible 
in  the  wound  ;  it  is  then  turned  round  so 
that  the  groove  looks  to  the  pubes  and 
the  button  is  hooked  into  the  upper  angle 
of  the  opened  urethra  to  assist  in  drawing 
its  wall  forwards. 

(3rd  Step.)  The  interior  of  the  urethra 
is  well  sponged,  and  the  mouth  of  the 
stricture  looked  for,  through  which  a 
gi'ooved  and  fine  probe-pointed  director 
of  the  smallest  size  is  passed  if  possible, 
its  groove  being  downwards ;  on  this 
director  the  stricture  is  safely  divided 
towards  the  bladder,  with  a  scalpel  and 
probe-pointed  bistoury. 

(4th  Step.)  The  point  of  Teale's  probe 
gorget  is  passed  into  the  groove  of  the 
director,  and  guided  by  it  is  directed  on- 
wards to  the  bladder,  dila  ting  the  stric- 
ture and  forming  a  metallic  floor  to  guide 
a  catheter  into  the  bladder,  which  is 
then  tied  in. 

(5th  Step.)  The  gorget  is  withdrawn 
and  the  hooked  staff  and  forceps  removed, 
whilst  the  catheter  is  left  for  three  or 
four  days.  This  is  an  excellent  opera- 
tion. 

(y)  Cock's  Operation. — With  the 
patient  in  the  lithotomy  position,  the 
surgeon's  forefinger  well  oiled  should  be 
passed  into  the  rectum,  the  apex  of  the 
prostate  felt,  and  the  finger  maintained 
there.  With  the  right  hand  a  double- 
edged  scalpel  incises  the  median  line  of 
the  perineum  just  in  front  of  the  anus, 
the  point  of  the  knife  being  carried  back 
to  open  the  membranous  urethra  in  the 
direction  of  the  apex  of  the  prostate. 
The  knife  must  not  be  withdrawn  until 
the  necessary  section  of  the  parts  be 
completed.  The  lower  extremity  of  the 
wound  comes  within  half  an  inch  of  the 
anus ;  a  probe-pointed  director,  guided 
by  the  finger,  is  pas.sed  through  the 
wound  into  the  urethra  so  as  to  reach 
the  bladder,  and  along  this  a  catheter 
is  passed  and  tied  in.    By  this  means 


a  permanent  urinaiy  fistula  is  formed, 
and  the  stricture  may  be  aftei'waids 
dealt  with.  Furneaux  Jordan  in  ex- 
ceptional cases  recommends  that  the 
membranous  urethra,  which  can  be  felt 
with  the  finger  in  the  rectum  between 
the  anal  sphincter  and  the  prostate 
gland,  should  be  opened  with  a  bistoury 
by  cutting  through  the  rectal  wall,  and 
a  flexible  bougie  then  guided  through 
the  stricture  from  behind  forwards. 

6.  Combined  Internal  a'nd  External 
Urethrotomy  is  used  by  Reginald  Harrison 
in  cases  not  admitting  of  treatment  by 
dilatation,  in  order  to  prevent  uiinaiy 
fever,  and  to  allow  the  wound  to  heal 
without  being  brought  in  contact  with 
the  urine.  This  operation  is  especially 
desirable  in  cases  of  dense  stricture 
complicated  with  chronic  cystitis.  An 
internal  urethrotomy  is  performed,  then 
the  patient  is  placed  in  the  hthotomy 
position,  a  gi-ooved  staff  is  introduced, 
and  the  membranous  urethra  punctured 
one  inch  in  front  of  the  anus  with  a 
long  straight  finger-knife,  the  back  being 
turned  to  the  rectum  ;  the  incision  is 
slightly  enlarged  forwards  to  admit  the 
index  finger.  If  the  staff  be  not  exposed 
a  somewhat  blunt  but  pointed  knife  is 
introduced  along  the  finger  to  the 
bottom  of  the  wound,  and  the  remaining 
fibres  cut.  When  the  groove  of  the 
staff  is  felt,  Teale's  smaU  probe-pointed 
gorget  is  slid  along  it,  the  staff  is  Avith- 
drawn,  and  a  drainage  tube  passed 
along  the  concavity  of  the  gorget. 
The  drainage  tube  is  four  or  five 
inches  in  length,  made  of  gum  elastic, 
and  somewhat  less  in  thickness  than 
the  index  finger.  It  is  secured  by 
an  eye  on  each  side,  through  which 
a  tape  is  passed,  and  is  fitted  with  a 
piece  of  india-rubber  tubing  to  convey 
the  urine  to  a  receptacle.  It  should 
rest  just  within  the  bladder  and  no 
more. 

7.  Electrolysis. — This  method  of  treat- 
ing strictures  has  been  lately  revived. 
A  constant  battery  of  twenty  or  thirty 
medium-sized  Leclanche  cells  is  used. 
An  electrode  bougie  connected  with  the 
negative  pole  of  the  battery  is  passed 
down  to  the  stricture,  against  which  it 
is  held,  bnt  not  pre.'^sed,  for  a  quarter  to 
half  an  hour ;  the  positive  pole  is  placed 
over  the  lumbar  spine  or  perineum. 
The  strength  of  the  current  varies  from 
one  or  two  milliamp^res  up  to  seven,  and 
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is  best  measured  by  a  galvanometer 
graduated  in  milliamp^res. 

Shock  and  Fever  following  Local 
Imtation  of  the  Urinary  Organs. — The 
introduction  of  an  instrument  into  the 
ui'ethra  will  in  some  cases  produce  a 
fainting  fit,  followed  by  convulsions, 
which  pass  off  in  a  quarter  to  half  an 
hour.  Rigors  also  sometimes  occur 
unaccompanied  by  an  elevation  of 
temperature.  Severe  "  shock,"  with  or 
without  suppi'ession  of  urine,  and  re- 
sulting in  speedy  death,  may  supervene. 
These  results  are  due  to  disturbance  of 
the  spinal  cord  and  medulla  oblongata, 
occasioned  by  peripheial  irritation. 

Urinary  Fever,  arising  subsequently 
to  interference  with  the  urinary  organs, 
is  classified  by  Sir  Hem-y  Thompson 
into:  1.  The  transient  attack;  2.  The 
acute  recurring  form  ;  3.  The  continuous 
form,  which  may  be  acute  or  sub-acute. 

1.  The  transient  form  arises  in  any 
age  after  puberty,  often  probably  as  the 
result  of  absorption  of  a  minute  quantity 
of  urine,  due  to  epithelial  abrasion,  as 
a  consequence  of  a  very  slight  injury 
to  the  urethra.  It  generally  occurs  in 
healthy  persons  with  no  renal  affection. 
Pour  or  five  hours  after  the  use  of  an 
instrument,  when  the  urine  is  passed, 
there  is  a  rigor,  with  elevation  of  tem- 
perature, hot  and  diy  skin,  followed  in 
a  few  hours  by  profuse  perspiration  and 
defervescence. 

2.  The  acute  recurring  form  resembles 
an  attack  of  ague.  In  this  variety  the 
rigors  and  febrile  attacks  recur  after  an 
interval,  followed  by  a  repetition,  per- 
haps four  or  five  altogether.  There 
is  generally  some  slight  afi'ection  of  the 
kidney,  but  this  may  be  absent  ;  it  may 
be  due  to  septicaemia,  or  pi'ecede  uraemia 
with  suppression  of  urine  and  convul- 
sions. In  malarious  climates  it  is 
common. 

3.  Continuous  urinary  fever  is  met 
with  in  individuals  of  middle  age  or 
advanced  life,  who  have  for  some  time 
been  suffering  from  urinary  obstruction. 
In  these  cases  the  bladder  is  hypertro- 
phied  and  the  kidneys  affected  with 
chronic  interstitial  nephritis.  Tliere 
is  often  no  rigor,  but  the  patient  feels 
cold  and  then  warm.  The  temperature 
is  sometimes  inci'eased,  sometimes  fluc- 
tuates from  day  to  day,  and  at  others 
is  below  normal.  The  pulse  is  quick 
and  thready,  tongue  red  and  glazed.  An 


acute  interstitial  nephritis  is  set  up,  the 
patient  f alhng  into  a  typhoidal  condition 
which  terminates  fatally.  Reginald 
Hari'ison,  in  his  Lettsomian  Lecture  on 
this  fever,  says ;  "  From  my  observa- 
tions in  connexion  with  the  surgery  of 
these  parts,  it  seems  probable  that  the 
development  of  mine  fever  is  really  due 
to  the  absorption  of  some  such  poisonous 
compound  as  an  alkaloid,  which  is  derived 
either  from  mine,  or  tissue,  or  wound 
decomposition,  or  from  aU  combined, 
and  I  would  base  this  conclusion  not 
from  any  chemical  discovery  that,  so 
far  as  I  know,  has  hitherto  been  made, 
but  from  the  following  deductions,  which 
seem  to  be  wariantable  from  what  I 
have  already  stated : — 

1.  That  the  presence  of  urine  in  rela- 
tion with  a  recent  wound  is  necessary  for 
the  production  of  what  I  have  spoken 
of  as  urine  fever. 

2.  That  mei-e  contact  of  urine  with 
a  wound  is  not  sufficient  for  its  pro- 
duction. 

3.  That  the  retention  of  fresh  mine 
within  the  area  of  a  recent  wound  is 
almost  invariably  followed  by  its  de- 
velopment in  a  greater  or  less  degree. 

4.  That  where  urine  is  placed  under 
such  circumstances  as  have  been  last 
mentioned,  the  liability  to  the  develop- 
ment of  urine  fever  is  greatly  diminished 
when  it  is  sterihsed  by  local  or  general 
means. 

5.  That  the  retention  of  fresh  urine, 
blood,  and  the  d^bi'is  of  damaged  tissue 
in  the  confines  of  a  recent  wound  for  a 
certain  time,  at  a  temperature  of  some- 
where about  100°  Fahr.,  could  hardly  be 
possible  without  chemical  changes  taking 
place  in  the  constituents  referred  to. 

6.  That  there  is  a  common  origin  for 
urine  fever  is  rendered  probable  by  the 
uniformity  of  the  symptoms  attending 
it,  which,  though  differing  in  degree,  are 
identical,  whether  following  a  surgical 
operation  or  an  accidental  wound. 

Sir  Andrew  Olark  has  directed  attention 
to  the  liability  of  urinary  fever  to  be 
followed  by  septic  infection,  reflex  irri- 
tation arising  and  occasioning  disturb- 
ance of  general  metabolism,  especially 
in  the  kidney ;  then  follows  septic  in- 
fection, the  septic  matter  being  formed 
withiia  the  body  or  introduced  from  with- 
out ;  and  lastly,  the  effect  of  suddenly 
drawing  ofl"  the  water  from  a  distended 
bladder  is  to  remove  pressure  from  the 
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vessels  and  produce  congestion,  which 
may  usher  in  an  acute  nephxntis. 

Prognosis. — If  suppression  be  present 
the  prognosis  is  very  unfavourable.  If 
the  fever  continue,  a  gloomy  outlook  is 
before  the  patient. 

Treatment. — Reginald  Harrison  writes : 
"  After  a  number  of  trials,  I  found  that 
as  was  my  di-ainage  so  was  my  freedom 
from  fever."  This  is  no  doubt  correct, 
and  that  surgeon's  operation  of  combined 
internal  and  external  urethrotomy  is  the 
safest.  It  is  important  to  keep  the  pa- 
tient, if  possible,  before  instrumental  in- 
terference, and  for  some  time  afterwards, 
in  a  warm  room,  and  administer  mv  of  tr. 
aconiti  immediately  after  the  operation. 
Another  important  point  is  to  sterilise 
the  urine  by  injection  into  the  bladder 
of  some  aseptic,  and  giving  quinine  by 
the  mouth  for  two  or  three  days  pre- 
viously. If  symptoms  arise,  wrap  the 
patient  up  in  a  blanket,  with  hot  water 
bottles  to  his  feet,  hot  tea,  full  doses 
of  quinine,  with  carbonate  of  potash, 
hyoscyamus  and  mucilage.  Effervescing 
drinks.  If  suppression  occur,  warm  baths, 
or  packing  in  blankets  wrung  out  of  hot 
water.  Infusion  of  digitalis  5j  every 
hour,  dry  cuppmg  over  the  kidneys,  and 
subcutaneous  injection  of  pilocarpine. 

False  Passages. — These  are  ax"tificial 
canals  which  communicate  with  the 
urethra,  and  are  generally  produced  by 
an  instrument  being  thrust  through  the 
lining  membrane  of  the  urethra  into 
the  surrounding  tissue.  They  are  usually 
situated  upon  the  floor  of  the  urethra  at 
the  bulb,  the  instrument  passing  through 
the  tissues  under  the  prostate  to  the 
right  or  left  of  the  middle  line.  The 
extent  varies  from  a  few  lines  to  some 
inches,  the  passages  terminating  in  a 
blind  extremity,  or  opening  at  its  distal 
extremity  into  the  urethra,  rectum,  or 
even  the  bladder.  When  the  false  pas- 
sage passes  into  the  cellular  tissue 
between  the  rectum  and  the  bladder,  in- 
filtration of  Tirine  into  the  recto-vesical 
fascia,  inflammation,  and  sloughing  will 
occur.  The  symptoms  when  this  acci- 
dent is  occasioned  are,  the  instrument  is 
felt  to  slip  suddenly  from  its  position, 
with  a  peculiar  grating  sensation ;  on 
the  surgeon  passing  his  finger  into  the 
rectum,  the  point  of  the  instrument  is 
plainly  perceived  through  the  coats  of 
the  bowel,  usually  on  one  side  of  the 
middle  line.    (If  the  instrument  be  in 


the  urethra  its  point  is  not  so  clearly 
felt,  owing  to  the  intervention  of  tlie 
prostate,  and  it  occupies  the  median 
line.)  In  addition,  the  instrument  on 
withdrawal  is  seen  to  be  covered  with 
blood,  and  there  is  free  bleeding  from  the 
urethra,  great  pain,  and  a  feeling  of 
laceration. 

Treatment.  —  Arrest  haemorrhage  if 
profuse.  If  possible,  pass  a  full-sized 
catheter  into  the  bladder,  and  leave  it 
there  a  few  days  to  allow  the  wound  to 
heal.  The  treatment  for  the  prevention 
of  urinary  fever,  previously  described, 
should  be  carried  out.  When  old  false 
passages  exist  keep  the  point  of  the  in- 
strument to  the  roof  and  try  each  side 
of  the  urethra,  until  the  best  way  of 
avoiding  the  abnormal  opening  is  dis- 
covered. The  finger  in  the  rectum  is 
often  a  great  assistance. 

Retention  of  Urine  from  urethral  ob- 
struction. 

Causes.  —  1 .  Inflammatory  swelling. 
2.  Organic  stricture.  3.  Enlai-ged  pros- 
tate. 

1 .  Retention  from  inflammatory  swell- 
ing is  generally  met  -r  ith  in  young  and 
middle-aged  persons  as  the  result  of  a 
gonorrhoea.  The  discharge  having  les- 
sened or  ceased,  the  patient  is  careless, 
and  exposes  himself  to  cold,  ovei'-exertion, 
or  indulges  freely  in  alcohol.  On  exa- 
mination per  rectum  the  prostate  is  found 
swollen  and  tender.  The  urine  cannot 
be  passed,  though  the  patient  has  the 
most  urgent  desire  to  mictui-ate,  wth 
constant  straining  ;  occasionally  a  small 
quantity  may  be  passed  in  diops,  but 
finally  the  retention  is  complete.  Rigors, 
alternating  with  hot  flushes,  usher  in 
pyrexia.  Pain  at  the  lower  part  of  the 
alodomen  is  marked,  and  often  severe. 
On  examination,  a  pyriform,  circum- 
scribed, tender,  fluctuating  tumour  can 
be  detected  in  the  middle  line  of  the  ab- 
domen, and  this  yields  a  dull  note  on 
percussion.  If  such  a  case  be  allowed  to 
proceed  unrelieved,  the  following  symp- 
toms appear  :  A  hot  skin,  feeble  and 
rapid  pulse,  a  dry  brown  tongue,  sense  of 
oppression,  headache,  urinous  odour  of 
the  breath  and  skin,  finally  hiccough, 
delirium,  and  coma  ;  death  resulting 
from  the  third  to  the  eighth  day  as  the 
result  of  ura?mic  poisoning. 

Treatment. — Pass  a  flexible  bulbous 
French  catheter  (No.  6),  or  a  coudee  very 
gently  into  the  bladder,  the  patient  being 
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an£esthetised  if  necessary.  If  a  flexible 
catheter  will  not  enter  the  bladder,  a 
silver  one  of  the  same  size  should  be 
tried,  the  urethra  being  previously  in- 
jected with  a  solution  of  cocaine.  When 
the  water  is  drawn  off  the  patient  should 
be  freely  purged,  leeches  applied  to  the 
perineum,  salines  and  antimony  adminis- 
tered by  the  mouth,  opium  suppositories 
by  the  rectum,  and  hot  sitz  baths. 

2.  From  Organic  Stricture. — Retention 
is  generally  due  to  some  excess  or  ex- 
posure in  a  person  who  has  been  passing 
his  water  with  difficulty  for  some  time. 
The  symptoms  are  less  active  than  in  the 
inflammatory  form. 

Treatment.  —  Ascertain  the  situation 
of  the  strictiu'e,  inject  cocaine,  and  then 
try  and  pass  the  smallest  flexible  catheter, 
and  if  successful,  tie  it  in.  When  this 
cannot  be  done,  a  steel  or  silver  one 
should  be  employed.  Should  this  fail,  give 
a  warm  bath,  opium  suppositories,  rest  in 
bed  for  a  few  hours,  and  then  under  an 
ansesthetic  renew  the  attempt.  T  hee 
being  no  success,  the  bladder  may  be 
tapped  with  Dieulafoy's  aspirator,  using 
a  small  needle  inserted  close  to  the  pubes, 
thus  giving  temporary  relief,  and  then 
catheterisation  can  be  again  carefully 
tried.  As  a  last  resource,  there  are  three 
methods  available  :  {a)  Cock's  operation, 
when  there  are  signs  of  abscess  or  ex- 
travasation; (6)  Puncture  of  the  bladder 
through  the  rectum  ;  (c)  Puncture  of 
the  bladder  above  the  pubes. 

Puncture  of  the  Bladder  through  the 
Rectum  should  always  be  used  unless 
the  prostate  be  enlarged,  owing  to  the 
facilities  this  operation  affords  for  drain- 
age. The  bladder  is  to  be  pierced  in  the 
triangular  space  which  is  uncovered  by 
peritoneum,  and  bounded  in  front  by  the 
prostate  and  on  either  side  by  the  vesiculse 
seminales  and  the  vasa  deferentia.  Cock's 
manner  of  performing  this  operation  is 
best.  He  used  a  canula  6|  inches  long, 
with  a  blunt  pilot  trocar  to  introduce  it 
into  the  rectum  and  apply  it  at  the  point 
selected  for  puncture  ;  the  canula  is  held 
in  position  by  the  thumb  and  three  outer 
fingers  of  the  left  hand,  and  the  pilot 
trocar  withdrawn.  A  sharp  trocar  is 
then  introduced  through  the  canula,  and 
the  bladder  perforated,  the  trocar  being 
then  removed  and  the  canula  pressed 
well  home.  Before  the  bladder  is  quite 
emptied  a  middle  and  inner  tube  are  in- 
serted into  the  canula,  and  the  whole 


fastened  to  a  band  round  the  waist  by 
tapes  passing  in  front  and  behind  the 
thighs.  Other  surgeons  place  the  patient 
in  the  lithotomy  position,  and  empty  the 
bowels  with  an  enema,  then  with  the  left 
forefinger  inserted  into  therectum  the  pos- 
terior border  of  the  prostate  is  distinctly 
felt.  Along  this  finger  as  a  guide  the 
trocar  and  canula  are  slipped,  until  the 
end  be  in  contact  with  the  anterior  wall 
of  the  rectum,  in  the  middle  line,  just 
behind  the  prostate ;  the  ti  ocar,  which 
has  previous  to  the  introduction  of  the 
canula  been  withdrawn  within  this  tube, 
is  then  projected,  and  the  instrument 
pushed  firmly  into  the  bladder  by  de- 
pressing the  handle,  the  point  being 
directed  in  a  line  towards  the  umbiUcus. 
An  assistant  should  make  fiim  counter- 
pressure  over  the  pubes  with  his  hand. 
The  trocar  is  withdrawn  as  soon  as  the 
bladder  is  perforated,  and  the  end  of  the 
canula  retained  just  within  the  bladder 
by  means  of  tapes.  After  a  few  days 
uiine  may  pass  by  the  urethra,  or  a 
catheter  may  be  introduced  into  the 
bladder.  The  dangers  are,  wounding  the 
peritoneum,  urinary  infiltration,  pelvic 
inflammation  and  abscess,  emphysema. 

Puncture  above  the  Pubes  is  only  per- 
formed when  an  enlarged  prostate  pre- 
vents the  previous  method,  or  the  patient 
will  have  to  wear  a  tube  for  some  time. 
The  patient  lies  on  his  back,  head  and 
shoulders  raised,  thighs  flexed  and  ab- 
ducted ;  by  percussion  the  operator  deter- 
mines the  area  of  dulness,  which  denotes 
the  bladder  rises  well  above  the  pubes, 
and  to  ensure  this  is  the  case  a  rectal 
elastic  bag  dilator  should  be  used.  A 
preliminary  incision  is  made  in  the  middle 
line  just  above  the  pubes,  and  deepened 
until  the  linea  alba  be  reached,  the  edges 
of  the  recti  are  separated,  the  peritoneum 
pushed  upwards  by  the  finger,  and  the 
bladder  being  steadied,  a  curved  trocar 
with  the  convexity  upwards  is  pushed 
into  it  backwards  and  downwards.  The 
canula  is  retained  in  for  a  day  or  two, 
and  then  a  flexible  catheter  with  a  ehield 
used  instead.  It  is  well  to  mention  here 
all  the  causes  of  retention,  {a)  Obstruc- 
tive.— 1.  Imperforate  prepuce  or  con- 
genital occlusion  of  urethra.  2.  Inflam- 
mation of  the  urethra.  3.  Ruptured  or 
contused  urethra  or  bladder.  4.  Abscess 
in  the  pi-ostate,  perineum,  penis  or 
vicinity.  5.  Calculus.  6.  Tumours  of 
the  bladder,  penis,  or  urethra.    7.  Stric- 
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tiire  of  the  urethra.  8.  Hypertrophy  and 
other  aft'ections  of  the  prostate.  9.  Pelvic 
tumours.  10.  Foreign  bodies  in  the 
urethra,  bladder,  or  rectum.  11.  Liga- 
ture round  the  penis,  (b)  Reflex  Irrita- 
tion.— Haemorrhoids,  fissure  of  rectum, 
worms,  etc.,  operations  on  the  rectum  or 
anus,  (c)  Nervous. — Disease  or  injury 
of  the  cerebro- spinal  axis,  hysteria, 
shock,  the  influence  of  certain  drugs,  as 
belladonna.  The  most  common  causes 
aie,  in  children,  reflex  irritation  or  im- 
pacted calculus  ;  in  adults,  stricture  ;  and 
in  men  over  fifty,  enlarged  prostate. 

Extravasation  of  Urine  may  occur  in 
cases  of  retention,  and  is  due  to  the 
urethral  canal  gi\dng  way  at  some  place 
behind  the  stricture,  whilst  the  patient  is 
straining.  The  locality  which  yields  has 
usually  been  thinned  by  ulceration.  The 
most  usual  seat  of  the  lesion  is  a  little 
in  front  of  the  triangular  ligament,  next 
in  membranous  part  of  the  urethra  be- 
tween the  layers  of  the  triangular  liga- 
ment. In  the  latter  case  urine  passes 
through  the  anterior  layer  of  the  trian- 
gular ligament,  through  the  aperture  for 
the  urethra,  and  is  forced  into  the  cellular 
tissue.  Owing  to  the  attachment  of  the 
deep  layer  of  the  superficial  fascia,  the 
urine  follows  a  certain  course.  This 
layer  on  the  outer  side  is  fixed  to  the 
pubic  arch  of  the  hip  bone,  extending  as 
low  as  the  ischial  tuberosity  and  as  high 
as  the  pubic  spine,  being  attached  all 
along  Poupart's  ligament  to  the  crest  of 
the  ileum ;  behind,  it  bends  down  and 
■joins  the  free  border  of  the  triangular 
ligament ;  in  front  it  is  unattached,  and 
is  continued  to  the  scrotum  and  the 
penis.  By  means  of  similar  connexions 
on  both  sides  a  pouch  is  formed  over  the 
anterior  half  of  the  perineum,  open  in  the 
front.  When  the  urine  enters  this  pouch, 
as  it  cannot  go  backwards  or  on  either 
side,  it  escapes  forwards  into  the  scrotum 
and  penis,  and  thence  to  the  abdomen. 
Owing  to  the  attachment  of  Poupait's 
ligament,  the  urine  cannot  invade  the 
thighs.  When  this  accident  occurs  in  a 
child  it  is  generally  due  to  impaction  of 
a  calculus  in  the  urethra. 

Symptoms. — The  patient  who  has  been 
suffering  fi'om  retention  siiddenly  feels 
as  if  something  had  given  way,  and 
thinks  he  is  making  water,  but  none 
appears  at  the  meatus  ;  this  is  followed 
by  temporary  relief.  Soon  pain  recurs, 
the   parts   become  swollen,  often  im- 


mensely so,  and  pit  on  pressure.  The 
urine  produces  acute  inflammation,  fol- 
lowed by  gangrene,  with  sevei'e  consti- 
tutional symptoms.  The  scrotum,  peri- 
neum, and  penis  become  red,  and  in  a 
few  hours  black,  boggy,  and  emphysema- 
tous. The  patient  has  all  the  symptoms 
of  gangrenous  fever.  The  skin  and  cel- 
lular tissue  slough,  and  may  expose  the 
testicles  quite  bare. 

Diagnosis. — This  has  chiefly  to  be 
made  from  erysipelas  of  the  scrotum  and 
penis,  and  is  ascertained  by  the  history 
of  the  case,  absence  of  perineal  swelling 
in  erysipelas,  and  the  fact  that  a  catheter 
will  easily  pass. 

Treatment. — The  patient  is  placed  in 
the  lithotomy  position,  a  free  and  deep 
incision  is  made  in  the  middle  line,  ex- 
tending from  behind  the  lowest  part 
of  the  perineal  swelling  to  the  root  of 
the  sci'otum,  and  free  incisions  three 
or  four  inches  long  in  each  side  of  the 
scrotum,  together  with  smaller  incisions 
in  the  penis.  Reginald  Harrison  writes: 
"  After  incising  the  scrotum  sufficiently 
to  permit  the  escape  of  urine  from  this 
part,  in  addition  to  other  incisions  that 
may  be  required,  I  am  in  the  habit  of 
squeezing  such  parts  as  the  scrotum  with 
my  hand,  just  as  I  would  a  wet  sponge. 
It  is  astonishing  what  a  quantity  of 
urine,  which  would  decompose  and  add 
to  the  sloughing,  may  be  thtus  got  rid 
of."  Yeast,  chlorinated,  or  charcoal 
poultices  should  afterwards  be  applied, 
and  the  patient  should  have  plenty  of 
prepared  oakum  packed  between  the 
legs. 

General  Treatment. — This  must  be  very 
stimulating.  Opium,  mist,  vini  gallic, 
chlorate  of  potash,  ammonia,  bark,  good 
Hquid  diet,  and  plenty  of  wine.  The 
parts  heal  up  astonishingly  quickly  if  the 
treatment  be  prompt,  and  the  patient's 
strength  be  diligently  supported. 

Urinary  Abscess,  or  Peri-uretlrral 
Abscess,  may  arise  from  the  use  of 
instruments,  as  a  complication  of  stric- 
ture, inflammation  of  one  of  the  folhcles 
of  the  urethra,  and,  in  children,  more 
particularly  from  the  impaction  of  a 
calculus.  An  abrasion  of  the  urethral 
mucous  membrane  is  produced,  through 
which  a  little  urine  leaks  into  the  cellu- 
lar tissue,  leading  to  the  exudation  of 
lymph,  which  thus  prevents  extrava- 
sation ;  in  other  cases,  the  abscess  forms 
external  to  the  urethra,  from  some  adja- 
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cent  irritation,  and  does  not  communicate 
with  it  at  first.  The  abscess  thus  formed 
is  generally  small  and  cii'cumscribed, 
communicates  with  the  floor  of  the 
urethra  behind  the  triangular  ligament, 
and  comes  forward  opening  externally. 
Through  the  openings  thus  occasioned, 
urine  passes.  The  most  common  situation 
for  a  urinary  abscess  to  point  is  the 
perineum,  in  the  middle  line  just  behind 
the  scrotum,  or  between  the  bulb  and 
the  anus ;  the  next  most  frequent  place 
is  the  scrotum ;  occasionally  it  bursts 
into  the  urethra  or  rectum.  In  cases  of 
gonorrhoea  the  most  usual  site  is  the 
penis. 

Symptoms. — Pain  and  weight  in  the 
perineum,  with  difiiculty  in  passing 
water,  followed  by  painful  throbbing; 
the  patient  is  feverish.  A  haixl,  brawny, 
deeply  seated  swelling  may  be  felt.  If 
one  finger  be  passed  into  the  rectum  and 
another  placed  over  the  perineal  swelling, 
fluctuation  may  be  detected.  The  matter 
is  apt  to  travel  in  more  than  one 
direction,  forming  fistulse,  which  do  not 
give  free  exit  to  the  pus  and  urine,  and 
thus  originate  septicaemia  or  some  form 
of  urinary  fever. 

Treatment. — A  free  incision  should  be 
made  at  once  in  the  middle  line  of  the 
perineum,  and  poultices  should  be  ap- 
plied. The  cause  must  be  ascertained  and 
remedied. 

Urinary  Fistula  results  from  urinary 
abscess,  sloughing  from  exti'avasation  of 
urine,  mechanical  injury,  ulceration,  etc.; 
it  is  commonly  associated  with  stricture. 
Occasionally  it  arises  from  impaction  of 
foreign  bodies,  wounds,  and  the  bursting 
of  an  abscess  into  the  urethi-a.  Fistulje 
are  most  commonly  met  with  communi- 
cating with  the  bulbous  part  of  the 
urethra,  and  having  their  external  open- 
ing in  the  perineum,  scrotum,  or  sheath 
of  the  penis;  very  rarely  they  open  in 
the  groin,  upper  part  of  the  thigh,  above 
the  pubes,  in  the  gluteal  region,  or  in 
the  rectum.  If  situated  in  front  of  the 
scrotum  the  fistula  is,  as  a  rule,  single ; 
when  occupying  the  perineum,  multi- 
plicity is  the  usual  event.  The  aperture 
is  seldom  larger  than  a  pin's  head,  unless 
there  has  been  much  sloughing.  The 
amount  of  urine  which  passes  through 
the  fistula  varies  from  a  few  drops  to 
a  large  amount.  They  are  commonly 
twisted,  long  and  narrow,  and  become 
lined  by  a  mucous  membrane.  Occa- 


sionally the  fistula  contains  a  calculus, 
formed  by  phosphatic  deposit  from  the 
urine.  I  have  seen  a  stone  as  large  as  a 
hen's  egg  removed  from  a  long-standing 
fistula  arising  from  laceration  of  the 
urethra.  In  many  cases  the  perineum  is 
greatly  indurated,  hard,  and  brawny ; 
the  surrounding  parts  being  much 
enlarged. 

Treatment. — When  the  fistula  results 
from  strictui'e,  and  is  unaccompanied  by 
much  induration,  restoiing  the  natural 
size  of  the  urethra  by  catheteiisation, 
internal  urethrotomy  or  dilatation  will 
cure  the  fistula.  If  there  be  much  indura- 
tion, the  patient  must  be  taught  to  pass 
a  catheter  and  draw  oS  his  water  when- 
ever he  desires  to  micturate ;  the  urine 
must  always  also  be  drawn  ofi"  previous  to 
defaecation.  Reginald  Harrison  Avrites  : 
"  If  dilatation  of  the  stricture  be  not 
sufficient  to  bring  about  closure  of  the 
fistula,  I  recommend  an  expedient  I  first 
saw  practised  by  Dr.  Gorrey  in  New 
York,  and  which  I  have  on  more  than 
one  occasion  successfully  advised,  that  is, 
I  direct  the  patient  on  every  occasion  he 
micturates  to  close  up  the  orifice  of  the 
fistula  with  his  finger,  and  to  be  careful, 
by  the  exertion  of  a  sufficient  amount 
of  pressure,  to  prevent  the  escape  of  a 
single  drop  of  urine  by  the  false  route." 
As  local  applications,  tr.  cantharides, 
sulphate  of  zinc,  sulphate  of  copper,  or 
nitrate  of  silver  injected  in  solution  into 
the  fistula;  passing  a  probe  coated  with 
nitrate  of  silver.  Laying  open  the  fistula, 
and  making  it  granulate  from  the  bottom. 
Galvanic  cautery.  When  the  parts  are 
much  indurated,  and  the  fistulse  nume- 
rous, perineal  section  by  Syme's  or 
Wheelhouse's  method  is  necessary. 

Ante-scrotal  Fistuloe,  in  which  there  is 
loss  of  substance,  must  be  treated,  either 
by  urethroraphy,  paring  the  sides  of  the 
fistula  and  bringing  them  together  in 
the  middle  line ;  or  urethroplasty,  by 
ti'ansferring  a  flap  of  skin  to  remedy  the 
loss  of  substance.  In  these  operations 
it  has  been  recommended  to  puncture 
the  bladder  per  rectum,  to  prevent  the 
urine  flowing  over  the  wound. 

Diseases  of  the  Penis. 

Phimosis  consists  in  the  prepuce  being 
abnormally  long,  with  a  small  opening,  so 
that  it  cannot  be  drawn  back  to  expose 
the  glans.  It  may  be  congenital,  or 
accidental.    In  the  congenital  form  the 
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disease  depends  ctiefly  upon  shortness 
and  want  of  development  of  the  mucous 
membrane,  the  skin  and  ceUuhir  tissue 
being  abundant ;  it  often  occasions  much 
local  irritation,  from  retention  of  the 
glandular  secretion,  and  may  give  rise 
to  masturbation ;  balanitis ;  difficulty  in 
micturition,  with  symptoms  resembling 
stone  in  the  bladder,  in  extreme  cases 
the  urine  distending  the  prepuce  like  a 
bladder  or  "balloon";  incontinence  of 
urine,  with  irritability  of  the  bladder;  ad- 
hesions between  the  glans  and  the  prepuce 
(adherent  prepuce) ;  calculi  between  the 
glans  and  the  prepuce ;  reflex  paralysis,  and 
nervous  affections,  as  epilepsy  and  chorea; 
atrophy  of  the  glans  ;  from  the  straining 
efibrts  required  in  passing  water,  hernia 
or  prolapsus  recti  may  be  produced.  In 
after  life,  if  not  remedied,  it  aggravates 
any  venereal  disease,  and  prevents  pro- 
per treatment,  and  also  is  a  predisposing 
cause  of  epithelioma  of  the  penis,  and 
may  prevent  sexual  intercourse  or  con- 
ception. The  accidental  or  acquired 
form  arises  from  inflammatory  swelling 
of  the  prepuce,  due  to  balanitis,  chancres, 
gonorrhoea,  herpes,  etc. 

Treatment. — In  the  accidental  form, 
rest,  warm  fomentations,  a  saline  purge, 
and  the  repeated  injections  of  tepid  or 
cold  astringent  lotions,  as  sulphate  of 
zinc  and  tincture  of  opium,  togethei- 
with  the  treatment  of  the  venereal 
disease,  may  induce  the  phimosis  to  dis- 
appear ;  if  not,  it  is  necessary  to  operate. 

Operations. — (a)  Dorsal  incision. 
Lateral  incisions,   (y)  Circumcision.  (8) 
Dilatation. 

(a)  Dorsal  Incision. — The  point  of  a 
director  is  pushed  in  front  between  the 
glans  and  the  prepuce,  along  this  a 
curved  sharp-pointed  bistoury  is  guided, 
and  made  to  transfix  the  prepuce,  about 
half  an  inch  up  ;  this  is  then  divided 
from  within  outwards,  up  to  its  orifice. 
The  incision  in  the  mucous  membrane 
will  not  be  as  long  as  that  in  the  skin, 
and  should  be  lengthened  with  scissors; 
the  edges  are  stitched  to  the  margins  of 
the  skin  wound  by  fis'-e  or  six  silk 
sutures.  Instead  of  a  knife,  scissors  may 
be  used,  having  one  blade  probe-pointed; 
this  is  slipped  under  the  prepuce,  the 
other  blade  being  outside,  and  the  incision 
thus  made.  Any  redundant  skin  can  be 
removed  by  the  scissors,  and  the  angles 
rounded  off.  This  method  is  used  to 
expose  chancres  and  warts.     If  a  soft 


chancre  be  present,  a  solution  of  nitrate 
of  silver  (gr.  xl  to  3,))  should  first  be  in- 
jected under  the  prepuce,  followed  by  the 
injection  of  a  saturated  solution  of  com- 
mon salt,  to  remove  excess  of  the  caustic ; 
by  this  means  the  albumen  is  coagulated 
and  the  sores  covered.  The  operation  is 
then  performed,  and  the  edges  of  the  in- 
cision touched  with  nitric  acid  to  prevent 
inoculation. 

(/8)  Lateral  Incision  (Furneaux  Jor- 
dan) is  used  for  congenital  phimosis  in 
adults.  "The  prepuce,  first  on  one  side 
and  then  the  other,  Ls  divided,  skin  and 
lining,  by  probe-pointed  scissors,  to  the 
extent  of  a  quarter  of  an  inch.  The 
prepuce  is  then  partially  retracted,  ex- 
posing on  both  sides  a  quadrilateral  space 
of  lining  membrane,  which  is  divided  by 
a  second  snip  on  each  side.  The  pre- 
puce may  then  be  fully  retracted,  and 
the  incisions  which  were  made  parallel 
with  the  long  axis  of  the  penis  will  be 
found  to  have  assumed  a  linear  shape,  at 
right  angles  to  the  line  in  which  they 
were  made.  Usually  no  stitches  are 
needed;  all  that  is  required  is  that  the 
prepuce  be  kept  well  retracted  by  a  strip 
of  greased  or  wet  lint." 

(y)  Circumcision. — Instruments  re- 
quired :  1.  Small  straight  bistoury,  or 
probe-pointed  scissors;  2.  Polypus  for- 
ceps ;  3.  Director ;  4.  Probe ;  5.  Half- 
inch  wide  tape  ;  6.  Artery  and  torsion 
forceps ;  7.  Fine  ligatures  ;  8.  Silk  su- 
tures ;  9.  Lint;  10.  Ice;  11.  Anjesthe- 
tic  and  inhaler. 

A  probe  is  first  passed  underneath  the 
prepuce  to  ascertain  that  no  adhesions 
are  present  between  it  and  the  glans,  and 
if  they  do  exist,  to  tear  them  through. 
The  prepuce  is  drawn  for-\\ards  ami 
grasped  by  an  assistant  with  the  blades 
of  a  polypus  forceps,  just  in  front  of  the 
glans.  With  one  sweep  of  a  bistoury 
the  prepuce  is  cut  off  in  front  of  the  for- 
ceps. The  mucous  membrane  is  now 
seen  covering  the  glans,  and  must  be  slit 
up  as  far  as  the  corona,  on  the  dorsal 
aspect ;  this  may  be  effected  by  the  us(> 
of  a  bi.stoury,  guided  by  a  director,  carf 
being  taken  not  to  pa.ss  the  director  into 
the  meatus,  or  with  ])robe-pointedscissoi>; 
the  inembrane  is  then  se^mrated  from 
the  glans  with  the  thumbs.  If  necessary, 
the  skin  may  be  divided  along  the  dor- 
sum for  half  an  inch  from  the  cut 
surfaces.  Any  .small  arteries  bleeding 
should  be  twisted  or  tied,  and  the  mucous 
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membrane  and  skin  united  by  five  or  six 
silk  sutures.  Cold  applications  are  ap- 
plied for  forty-eigbt  hours.  Adhesions 
between  the  glans  and  prepuce  mvist  be 
broken  down  by  the  thumb-nail,  or  dis- 
sected through.  If  broad  adhesions 
exist,  all  the  mucous  membrane  should 
be  removed,  except  a  ring  one-eighth  of 
an  inch  wide,  next  the  corona ;  the  skin 
having  been  freed  from  the  subjacent 
tissue,  is  stitched  to  this  ring,  leaving 
the  glans  quite  bare.  Care  must  be 
taken  that  the  forceps  protect  the  glans, 
as  this  has  been  wounded  in  making  the 
section  of  the  prepuce.  If  the  prepuce 
be  very  oedematous  and  swollen,  it  is 
well  to  slit  it  up  first  with  a  probe- 
pointed  bistoury,  and  complete  the  cir- 
cumcision with  a  pair  of  scissors  (Harri- 
son). If  too  much  skin  be  removed,  the 
cicatrix  may  exercise  so  much  pressure 
on  the  vmder  surface  of  the  urethra  as 
to  impede  micturition.  When  the  fra3- 
num  is  very  tight  in  the  relaxed  condition 
of  the  parts,  it  should  be  divided,  and 
the  artery  twisted  or  ligatured.  After 
cii'cumcision,  the  patient  should  rest 
quietly  for  a  week  or  ten  days,  as  other- 
wise the  parts  are  apt  to  remain  oede- 
matous and  inflamed,  particularly  about 
the  fraenum.  To  remove  the  first  dress- 
ing, it  is  well  to  have  the  patient  in  a 
bath,  to  soak  the  dressings  for  some  time. 
Circumcision  is  the  best  operation  in 
children  and  in  adults,  when  the  skin  is 
redundant. 

(S)  Dilatation  is  performed  by  intro- 
ducing a  pair  of  forceps  under  the 
mucous  membrane  of  the  prepuce,  and 
opening  them  widely,  or  in  adults,  by  a 
urethral  dilator.  It  is  not  to  be  recom- 
mended except  when  the  patient  will  not 
submit  to  a  cutting  operation,  or  is 
known  to  sufier  from  the  hsemorrhagic 
diathesis. 

Paraphimosis  occurs  when  a  prepuce 
with  a  narrow  orifice  is  drawn  behind 
the  glans  penis,  and  cannot  be  replaced 
forward,  producing  strangulation  behind 
the  corona.  It  occurs  most  frequently 
in  boys,  but  is  met  with  in  adults  during 
sexual  intercourse,  and  accompanying 
venereal  disorders.  The  compression  it 
occa.sions  produces  oedematous  swelling, 
and  if  unrelieved,  ends  in  ulceration  or 
sloughing.  The  appearances  presented 
in  a  case  are,  first  the  glans  penis  swol- 
len and  congested;  behind  this  a  circular 
swelling  of  swollen  mucous  membrane, 


which  is  really  the  everted  mucous  lining 
of  the  preputial  orifice ;  behind  the  latter, 
at  the  bottom  of  a  deep  groove,  is  the 
seat  of  stricture,  consisting  of  the  skin  of 
the  prepuce  (at  its  point  of  junction  with 
the  mucous  membrane),  and  posterioi-  to 
this  groove  are  the  swollen  integuments 
of  the  penis. 

Treatment. — The  foreskin  must  be 
drawn  forwards  to  its  normal  position ; 
to  aid  this,  ice,  or  ice  cold  water  may  be 
applied  to  the  parts ;  or  a  narrow  elastic 
bandage  made  to  encircle  the  glans,  over 
wet  lint,  for  a  short  time ;  or  the  parts 
may  be  punctured  with  a  needle,  if  they 
be  distended  with  serum ;  or  when  the 
paraphimosis  is  of  some  days'  standing, 
strapping  the  glans  firmly  with  strips  of 
plaster  will  facilitate  reduction.  Then 
the  glans  is  well  oiled,  and  compressed 
with  the  operator's  thumbs,  backwards, 
whilst  the  prepuce  is  drawn  forwards  at 
the  same  time  by  the  index  and  middle 
fingers  of  both  hands  interlocked.  This 
procedure  is  very  painful,  and  an  anaes- 
thetic may  be  necessaiy.  Should  this 
measure  fail,  which  is  rarely  the  case, 
after  the  patient  is  ansesthetised,  an  in- 
cision is  made  on  the  dorsum,  one-third 
of  an  inch  in  length,  with  a  narrow- 
bladed  scalpel,  on  each  side  of  the  middle 
line,  cutting  through  the  stricture  at  the 
bottom  of  the  groove.  Then  reduction  is 
accomplished,  provided  there  be  no  in- 
flammatory adhesions;  if  these  be  present 
the  parts  must  be  left  unreduced,  and 
cold  lead  lotions  applied. 

Cancer  of  the  Penis  is  usually  epitheli- 
oma ;  as  a  rare  event  scirr  hus  may  be 
met  with. 

Causes. — Phimosis  predisposes  to  this 
affection,  which  is  but  seldom  seen  in  a 
Jew.  It  is  most  frequent  after  forty-five. 
Venereal  disease  may  occasion  epitheli- 
oma:  (1)  By  producing  warts;  (2)  By 
the  production  of  chancres ;  (3)  By  the 
scar  of  a  chancre  ;  (4)  By  tertiary  indura- 
tion. Injuries  of  the  penis  may  precede 
the  onset  of  this  disease. 

Symptoms.  —  Epithelioma  commences 
usually  upon  the  glans  or  inner  surface 
of  the  prepuce  as  a  warty  growth,  with 
a  hard  broad  base,  and  at  first  painless ; 
after  a  time  this  becomes  abraded,  bleeds, 
and  ulcerates,  discharging  a  serous  foetid 
discharge,  and  occasioning  lancinating 
pain.  Another  way  the  disease  origin- 
ates is  a  flat  tubercle,  the  surface  of 
which   soon   cracks.     Ulceration  pro- 
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gresses  rapidly,  with  destruction  of  the 
neighbouring  parts,  destroying  the  penis 
and  invading  the  scrotum.  The  ulcer 
has  hard,  raised,  and  everted  edges,  the 
base  is  unequal  in  depth,  greyish  in 
colour,  and  uneven  or  warty,  with  wide 
induration  round  it.  The  inguinal  glands 
soon  become  involved,  especially  if  the 
glans  or  inner  surface  of  the  prepuce  be 
the  seat  of  the  disease. 

Diagnosis. — Stony  hardness ;  early  on- 
set of  ulceration ;  hard,  ragged,  warty, 
and  everted  edges  of  the  ulcer ;  unequal, 
uneven,  indurated  base ;  tendency  to 
bleed  at  the  slightest  touch ;  offensive 
discharge;  distinct  enlargement  of  the 
inguinal  glands ;  great  pain ;  failure  to 
improve  under  treatment;  and  the  pa- 
tient having  passed  middle  age,  point  to 
epithelioma,  and  distinguish  it  from 
warts  or  syphilitic  induration. 

Treatment. — Early  removal  of  the  part 
affected  affords  the  only  chance,  together 
with  all  enlarged  glands. 

Amputation  of  the  Penis. — (u)  By  a 
single  sweep  with  the  knife.  (/3)  Eicord's 
method,  (y)  Teale's  method.  (S)  Hilton's 
method,  (c)  Total  extirpation,  including 
the  attachments  of  the  crura. 

Instruments  Required. — 1.  Tape  or 
Clover's  tourniquet.  2.  Straight  bis- 
toury. 3.  Scalpel.  4.  Aitery  and  torsion 
forceps.  5.  Dissecting  forceps.  6.  Scis- 
sors. 7.  Ligatures.  8.  Sutures.  9. 
Flexible  catheter.  10.  Lint.  11.  Ice. 
12.  Anaesthetic  and  inhaler. 

(a)  A  narrow  tape  or  Clover's  tourni- 
quet is  used  to  restrain  bleeding.  The 
penis  is  put  on  the  stretch,  the  skin 
being  drawn  a  little  forward,  and  the 
organ  separated  by  a  single  sweep  of  the 
knife.  Five  arteries  will  require  deliga- 
tion,  the  two  doisal,  one  in  each  corpus 
cavernosum,  and  one  in  the  septum. 
The  ^craseur,  or  galvanic  6craseur,  is 
sometimes  used  instead  of  the  knife,  but 
possesses  no  advantages,  and  leaves  an 
ill-looking  wound.  Stricture  of  the  orifice 
of  the  urethra  is  apt  to  result. 

(/?)  Ricm-d's  Method  is  an  improvement 
on  the  preceding,  and  consists,  after  ampu- 
tation, in  sHttingthe  urethi-a  with  scissors 
in  four  places,  so  as  to  make  four  equal 
flaps,  and  then  stitching  with  catgut  or 
fine  silk  .sutures  to  the  skin.  The  con- 
traction of  the  cicatrix  tends  to  open 
instead  of  closing  the  urethra. 

(y)  Tealea  iVe^/iocZ  is  a  similar  proceed- 
ing to  Eicord's,  the  lu-ethra  being  slit 


together  witli  the  skin  covering  it,  by 
a  bistoury  guided  on  a  director  for  two- 
thirds  of  an  iuch.  The  skin  and  mucous 
membrane  are  stitched  together  so  as  to 
form  an  oval  orifice. 

(8)  Hilton's  Method. — Introduce,  if 
possible,  a  No.  12  elastic  catheter  to 
define  the  corpus  spongiosum.  The  skin 
is  drawn  towards  the  pubes  by  an  assis- 
tant, the  corpus  spongiosum  clearly 
defined,  and  at  the  seat  of  amputation 
the  surgeon  transfixes  with  a  narrow- 
bladed  scalpel  so  as  to  separate  the 
corpus  spongiosum  from  the  corpora 
cavernosa.  The  edge  of  the  scalpel  is 
then  turned  up  and  the  cor  pora  caver- 
nosa divided  :  after  the  section  these  are 
dissected  forwards  off  the  corpus  spon- 
giosum for  a  quarter  of  an  inch,  the 
catheter  is  then  withdrawn,  and  the 
amputation  completed.  The  vessels  hav- 
ing been  secured,  the  projecting  part 
of  the  corpus  spongiosum  is  slit  up  long- 
itudinally, so  as  to  form  two  or  three 
flaps,  and  the  skin  and  mucous  membrane 
stitched  together. 

Modification. — An  anterior  skin  flap 
may  be  first  formed,  then  the  corpus 
spongiosum  separated  from  the  corpora 
cavernosa,  and  a  posterior  skin  flap  made, 
from  which  the  ui'ethra  is  dissected  out. 
The  corpora  cavernosa  are  divided  direct- 
ly upwards  at  the  level  of  the  point  of 
transfixion.  The  upper  flap  is  punctured 
at  a  point  opposite  the  m'ethra,  and  the 
corpus  spongiosum  drawn  through  the 
face  of  the  flap,  slit  up  and  stitched. 
The  upper  and  lower  flaps  are  joined  by 
sutures. 

(e)  Total  Extirpation,  including  the 
aUachm.ents  of  the  Crura. — With  the  pa- 
tient in  the  lithotomy  position,  a  vertical 
incision  is  madethrough  themons  veneris, 
and  canied  down  each  side  of  the  root  of 
the  penis  into  the  raph^  of  the  scrotum, 
which  it  completely  di^-ides.  Tlie  skin 
is  well  retracted  and  the  body  of  the 
penis  drawn  fully  out  of  the  wound. 
The  halves  of  the  scrotum  are  separated 
by  the  finger  down  to  the  corpus  spon- 
giosum. A  sound  is  passed  along  tlie 
urethra  to  serve  as  a  guide  for  tlio 
passage  of  the  knife  between  the  corpus 
spongiosum  and  the  corpora  caverncsa, 
which  are  separated.  The  sound  is 
withtlrawn  and  the  corpus  .spongiosum 
cut  through;  the  urethra  is  then  sepa- 
rated by  careful  dissection  from  the 
adjacent  structuies,  as  far  back  as  the 


DISEASES  OF  THE 


TESTIS  AND  CORD. 


319 


triangular  ligament.  The  corpora  cav- 
ernosa are  detached  from  the  pubic  arch 
by  cutting  the  suspensory  ligaments  and 
using  a  periosteal  elevator.  The  urethra 
is  opened  on  its  under  surface  for  half 
an  inch,  and  stitched  to  the  skin  at  the 
hinder  end  of  the  scrotal  incision.  The 
rest  of  the  wound  is  closed  by  si;tures, 
and  a  drainage  tube  inserted.  This  opera- 
tion, which  was  proposed  by  Pearce 
Gould,  is  the  best  means  of  effecting  a 
radical  removal  of  the  diseased  organ, 
and  at  the  same  time  prevents  infiltra- 
tion of  urine.  The  wound  must  be  kept 
very  clean  with  antiseptics,  as  blood- 
poisoning  readily  occurs  in  so  vascular 
a  part. 

Diseases  of  the  Scrotum. — Epithelioma, 
or  chimney  sweep's  cancer,  principally 
occurs  in  chimney  sweeps  above  middle 
age,  and  is  due  to  the  irritation  caused 
by  the  soot.    It  begins  usually  at  the 


lower  and  fore  part  of  the  scrotum  as 
a  small  tubercle  or  wart  of  a  leaden 
colour,  which  cracks,  becomes  indurated 
and  ulcerates.  The  ulcer  discharges  a 
thin  bloody  fluid,  has  a  sinuous  edge, 
with  hard  everted  margin,  and  an  uneven, 
indurated  base.  It  rapidly  implicates 
at  last  the  greater  part  of  the  sci'otum, 
and  exposes  the  testicles.  The  inguinal 
and  pelvic  glands  become  enlarged,  nnd 
ulceration  may  ensue,  with  the  formation 
of  cancerous  ulcers.  Death  results  from 
the  constant  discharge  and  pain  within 
four  or  five  years. 

Treatment. —  Excision  or  extirpation 
by  caustics ;  if  the  glands  of  the  groin 
be  much  affected  they  must  be  removed. 

Elephantiasis,  or  Hypertrophy  of  the 
Scrotum,  is  very  rare. 

Fibrous,  fatty,  and  cystic  tumours 
have  been  met  with  in  this  region. 


CHAPTER  XXXV. 

DISEASES  OF  THE  TESTIS  AND  CORD. 


Malposition  of  the  Testis. — In  the  foetus 
the  testicles  are  contained  in  the  abdo- 
minal cavity,  but  descend  to  the  scrotum 
shortly  before  birtb,  but  in  some  in- 
stances this  normal  descent  does  not 
occur ;  one  or  both  may  remain  in  the 
abdomen  or  inguinal  canals,  and  only  de- 
scend a  few  months  or  a  year  after  birth. 
Such  a  condition  may  depend  on  intra- 
uterine peritonitis  producing  adhesions  or 
fusion  of  the  two  testicles  (synorchism), 
on  contraction  of  the  abdominal  rings, 
or  an  imperfect  development  of  the  gu- 
bernaculum  testis.  Not  infrequently  they 
do  not  descend  until  the  thirteenth  or 
seventeenth  years,  and  more  rarely  this  is 
delayed  until  the  age  of  twenty-one.  In 
about  one  case  in  a  thousand,  one  testicle 
is   retained  permanently,  such  persons 
being  termed  monorchides  ;  in  one  in  ten 
thou.sand  both  testicles  are  retained,  such 
persons  being  named  cryptor chides.  The 
retained  testicle  is  often  atrophied,  or 
impei'fectly  formed,  and  in  cryptorchides 
there  may  be  impotence  in  consequence, 
though  this  does  not  necessarily  result, 
for  in  some  cases  spprmatozoa  are  pre- 
sent in  the  semen.    When  the  testis  is 


in  the  inguinal  canal  it  may  become 
inflamed  as  the  result  of  gonorrhoea 
or  traumatic  violence  ;  it  may  be  attacked 
by  malignant  disease  ;  complicated  with 
hernia  or  hydrocele ;  it  has  been  mis- 
taken for  a  bubo. 

In  rare  cases  the  testicle  in  its  descent 
misses  the  scrotum,  and  lodges  itself  in  a 
pouch  in  the  perineum  (ectopia  perinoea- 
lis) ;  here,  if  inflamed,  it  may  be  mistaken 
for  a  perineal  abscess.  In  other  cases 
the  testicle  descends  like  a  femoral  hernia 
through  the  crural  ring,  and  is  found  on 
the  upper  and  inner  part  of  the  thigh 
(ectopia  cruralis).  The  testicle  may 
sometimes  be  retroverted,  having  the  vas 
deferens  and  epididymis  in  front,  and 
the  body  of  the  testis  directed  back- 
wards ;  in  another  group  of  cases  rever- 
sion may  be  present,  the  testicle  being 
upside  down,  with  the  globus  major  at 
the  bottom  of  the  scrotum,  nnd  the  vas 
differens  arising  fi'om  the  top  of  the 
testis. 

Treatment. — As  a  rule,  all  that  can  be 
done  is  to  protect  the  testicle  with  a 
suitable  truss.  Wlion  the  scrotum  is  of 
sufficient  size  in  children  or  young  adults, 
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the  testicle,  under  aseptic  precautions, 
may  be  cut  down  or  brought  into  the 
scrotum  and  fixed  by  catgut  sutures. 

Inflammation  of  the  Testis. — When  the 
body  of  the  testicle  is  inflamed,  this  is 
termed  orchitis ;  when  the  epididymis 
is  the  part  affected,  epididymitis :  the 
latter  is  the  more  common. 

Causes.  —  Traumatic  injury,  gonor- 
rhoea, gout,  rheumatism,  metastasis. 
Any  irritation  of  the  urethra  due  to  the 
use  of  instruments,  or  the  passage  of 
calculi  through  the  urethra,  strictm-e  of 
the  urethra,  gonorrhoea,  and  smallpox, 
usually  occasion  epididymitis.  When 
the  inflammation  is  due  to  mechanical 
injury,  as  a  squeeze  or  blow,  or  occurs  in 
persons  suffering  from  mumps,  in  rheu- 
matic or  gouty  persons,  or  in  malaria 
and  typhoid  fever,  an  orchitis  generally 
follows.  Both  glands  may  be  attacked 
successively  or  simultaneously,  but  when 
the  result  of  a  gonorrhoea  the  rule  is  that 
only  one  epididymis  is  affected. 

Symptoms. — These  vary  according  to 
the  part  implicated.  If  the  epididymis 
be  attacked  the  inferior  globus  is  en- 
larged, hard,  and  tender ;  the  whole  of 
the  epididymis  soon  becomes  involved, 
forming  a  crescentic  mass  at  the  back  of 
the  testicle.  The  cord  is  more  or  less 
swollen  and  tender  on  pressure ;  and 
there  is  often  a  good  deal  of  effusion  into 
the  tunica  vaginalis,  the  fluid  containing 
fibrinous  material  and  coagulating  on 
removal,  this  being  termed  acute  hydro- 
cele, and  resulting  from  inflammation  of 
the  tunica  vaginalis.  The  pain  is  severe, 
dull,  heavy,  and  sickening,  felt  in  the 
scrotum,  groin,  iliac  region,  and  loins ; 
there  are  great  tenderness  and  a  heavy 
dragging  feeling.  The  general  symptoms 
are  sharp  fever,  constipation,  sickness, 
and  vomiting.  The  scrotum  is  often 
red,  shining,  tense,  with  its  superficial 
veins  enlarged  ;  in  some  cases  the  skin 
is  oedematous.  Verneuil  has  pointed  out 
the  fact  that  inflammation  of  the  testicle 
is  often  associated  with  inflammation  of 
the  throat.  An  epididymitis  frequently 
gives  rise  secondarily  to  an  orchitis. 
When  the  body  of  the  testicle  is  alone 
attacked  it  forms  an  ovoid  swelling, 
tense,  hard,  and  exquisitely  painful.  The 
pain  and  constitutional  disturbance  are 
generally  much  greater  than  in  epididy- 
mitis. The  inflammation  reaches  its 
height  in  seven  or  eight  days,  and  at  the 
end  of  three  weeks  has  generally  dis- 


appeared ;  suppuration  is  of  rare  occur- 
rence. If  the  inflammation  persist  for 
some  time,  the  tubes  become  thickened, 
and  at  parts  dilated,  and  may  be  quite 
obstructed,  producing,  if  both  testicles 
be  affected,  sterility  ;  after  epididymitis, 
the  lower  end  of  the  globus  minor  may 
be  obliterated  and  converted  into  a  hard 
mass  of  dense  fibro-cellular  tissue,  which 
totally  prevents  the  passage  of  sperma- 
tozoa, although  the  power  of  erection, 
sexual  appetite,  and  ability  to  emit 
sterile  seminal  fluid,  remain.  As  the 
result  of  orchitis,  atrophy  of  the  testicle 
sometimes  is  met  with. 

If  the  testicle  be  in  the  inguinal  canal 
and  become  inflamed  it  is  likely  to  simu- 
late strangulated  hernia.  The  symptoms 
are  a  large,  hard,  irregular  tumour  in 
the  groin  ;  at  some  parts  soft  and  tender, 
and  causing  a  sickening  sensation  when 
squeezed,  vomiting,  constipation,  and 
colicky  pains ;  the  testis  is  absent  from 
the  scrotum  on  the  corresponding  side, 
and  the  bowels  can  be  relieved  by  purga- 
tives. There  is  much  danger  of  peri- 
tonitis or  sloughing  occiirring. 

Treatment. — Rest  in  bed  with  the 
testicle  supported  by  a  handkerchief  or 
broad  piece  of  strapping.  Leeches  along 
the  cord,  or  opening  the  scrotal  veins  if 
distended.  When  the  patient  is  young 
and  healthy,  cold  by  the  icebag,  evapora- 
tion of  ether,  or,  better,  ice-cold  water 
applied  by  the  irrigation  coil ;  if  more 
agreeable  to  the  patient,  warm  poppy 
fomentations  and  belladonna  and 
glycerine  smeared  over  the  part,  or 
tobacco  and  linseed  poultices.  Hot 
applications  must  always  be  used  after 
the  first  twenty-four  hoiirs,  in  metas- 
tatic cases,  in  the  old  and  feeble,  and 
when  the  skin  is  much  inflamed. 
Furneaux  Jordan  recommends  painting 
the  scrotum  with  a  solution  of  nitrate  of 
silver,  and  iodine  liniment  painted  over 
the  course  of  the  femorals.  If  the  pain 
be  severe,  or  there  be  much  effusion, 
puncture  of  the  testicle  and  tunica, 
vaginalis  with  a  trocar  or  narrow  knife 
will  aftbrd  great  relief  ;  another  applica- 
tion which  is  of  service  is  the  injection  of 
an  atropo-morphia  solution  into  the  sac. 
The  patient  must  be  kept  on  a  spoon 
diet,  and  a  good  dose  of  calomel  should 
be  taken.  Salines,  as  liq.  ammon.  acet. 
and  pot.  nit.  or  pot.  tart.,  with  antimony 
and  large  doses  of  hyoscyamus,  must  be 
given.    Brunton  recommends  pulsatilla. 
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If  an  abscess  fovm  it  must  be  opened 
and  drained  with  catgut  or  a  drainage 
tube  ;  when  gangrene  of  the  scrotum  is 
threatening  incisions  must  be  made 
to  reheve  tension.  In  subacute  forms, 
Dover's  powder  and  calomel  are  most 
trustworthy.  Later  on,  to  pi'oduce 
absorption,  strapping  the  testicle,  iodide 
of  potassium,  or  perchloride  of  mercury, 
in  small  doses  by  the  mouth ;  oleate  of 
mercury  or  iodine  and  mercurial  oint- 
ments locally,  together  with  the  applica- 
tion of  the  constant  galvanic  current. 
Painting  with  nitrate  of  silver  or  con- 
tractile collodion  over  the  scrotum  is 
sometimes  of  iise.  In  protracted  epidi- 
dymitis always  examine  the  urethra  for 
stricture. 

Hydrocele  of  the  tunica  vaginalis 
consists  in  an  accumulation  of  seious 
fluid  in  the  cavity  of  the  tunica  vagi- 
nalis ;  it  is  iisually  single,  but  may  be 
double. 

Characters  of  the  Fluid. — The  fluid  is 
generally  clear,  of  a  straw  or  amber 
colour,  specific  gravity  1025,  slightly 
alkaline ;  it  contains  fibrinogen  and 
albumen,  and  is  coagulable  by  heat.  In 
elderly  persons  it  may  be  of  a  dark 
brown  or  chocolate  colovir,  from  mixture 
with  blood,  and  may  contain  particles 
of  cholesterine ;  occasionally  it  may  pi'e- 
sent  a  milky  appearance,  from  the  pre- 
sence of  fat,  but  this  is  rare.  The 
quantity  varies  fi'om  six  to  twenty  ounces 
or  more. 

Causes  are  obscure ;  it  is  often  refei'red 
to  blows  or  other  irritation,  as  straining 
in  stricture  of  the  urethra,  relaxation  of 
the  scrotum  from  intense  and  pi'otracted 
heat  in  hot  countiies,  malarial  poison. 
It  is  most  frequently  met  with  in  persons 
about  middle  age,  of  feeble  power,  or  in 
the  cachectic  and  gouty,  and  is  due  to 
hypersecretion  or  obstruction  of  the 
lymphatics.  It  is  frequently  conjoined 
with  syphilitic  sarcocele,  or  sarcoma  of 
the  testis,  and  sometimes  with  chronic 
visceral  disease.  In  young  infants  it  is 
not  uncommon,  and  may  be  the  ordinary 
acquired  form,  but  is  generally  due  to 
the  persistence  of  a  tubular  communica- 
tion between  the  cavities  of  the  tunica 
vaginalis  and  peritoneum;  this  form  is 
termed  congenital,  and  mtiy  be  recog- 
nised by  tlie  fluid  retiu'ning  into  the 
abdomen  on  raising  or  pressing  the 
tumour. 

Symptoms.— K  smooth  and  uniform 


swelling,  covered  by  healthy  skin,  at  first 
soft  and  then  haid,  of  a  pyramidal  shape, 
with  the  large  end  downwards.  It 
reaches  upwai'ds  along  the  cord  towaids 
the  external  abdominal  ling.  The  cord 
can  be  distinctly  felt,  free  and  healthy, 
above  the  upper  margin  of  the  tumovir. 
The  swelling  is  elastic,'  and  fluctuates 
when  pressed  between  the  fingers 
alternately ;  it  is  not  painful  except  at 
the  lower  and  back  part,  where  the 
testicle  is  situated.  As  the  hydrocele 
increases  and  attains  large  cUmensions, 
the  skin  of  the  penis  is  taken  up  by  the 
swelling,  and  the  penis  becomes  lost  in 
the  scrotum,  the  glans  being  seen  at  the 
bottom  of  a  navel-like  depression.  In 
size  it  varies  from  a  hen's  egg  to  a  cocoa- 
nut,  and  it  occasions  a  feeling  of  weight 
and  dragging.  The  best  diagnostic  sign 
is  the  ti'anslucency  of  the  swelling  ;  this 
is  ascertained  by  grasping  the  tumour 
so  as  to  push  the  swelling  to  the  front  of 
the  scrotum  and  make  the  skin  tense 
over  it,  a  candle  is  held  on  one  side,  the 
surgeon  looking  through  the  hydrocele 
from  the  opposite  side  and  placing  the 
edge  of  his  hand  along  the  most  promi- 
nent part  of  the  swelling  ;  if  translucent 
a  reddish  glare  is  seen.  In  doubtful 
cases,  looking  at  the  tumour  through  a 
stethoscope,  and  having  the  room 
darkened,  are  auxiliaiy  measures.  If 
the  sac  be  thickened  or  the  fluid  turbid, 
no  translucency  can  be  detected.  The 
testicle  is  usually  at  the  lower  and  Ijack 
part  of  the  hydrocele ;  but  as  the  result 
of  adhesions,  or  in  those  rare  cases  of 
retroversion  of  the  testicle,  it  may  lie  in 
front ;  in  one  case  treated  by  me  the 
testicle  was  at  the  upper  and  foi'e  pai't  of 
the  scrotvim.  The  sac  is  usually  thin,  but 
in  some  old  cases  is  much  thickened  and 
even  caitilaginous  or  osseous ;  it  may  be 
divided  into  compaitments  by  bands,  is 
occasionally  bilocular,  the  cavity  being 
pai-titioned  into  two  sacs,  and  may 
contain  loose  bodies.  When  the  quantity 
of  fluid  is  very  great,  atrophy  of  the 
testicle  may  ensue  as  the  result  of 
pi'essure. 

Coverings  are  the  same  as  those  of  the 
testis,  skin,  dartos,  spermatic  fascia, 
cremaster,  fascia  propria. 

Diagnosis. — If  transhicent,  the  swell- 
ing must  be  a  hydrocele.  If  not 
ti'anslucent,  to  distinguish  it  from  a 
hernia  the  liistory  must  be  considered  ; 
the  latter  begins  above  and  descends,  the 
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former  below  and  ascends.  Ascertain  if 
tlie  swelling  can  be  diminished  on  the 
patient  lying  down.  Hydrocele,  when 
once  formed,  is  a  permanent  enlarge- 
ment, not  influenced  by  position.  In 
hernia  the  testicle  can  usually  be  felt, 
but  not  in  hydrocele;  and  in  the  latter 
the  cord  and  inguinal  canal  are  free. 
Hernia  may  however  co-exist  with 
hj^drocele,  and  the  hernia  may  com- 
municate an  impulse  to  the  hydi'ocele  on 
coughing  ;  the  diagnosis  is  best  made 
when  the  patient  is  recumbent.  To 
diagnose  a  non-translucent  hydrocele 
from  a  hsematocele,  cystic,  or  other 
tumour  of  the  testis  is  often  impossible 
without  an  incision.  In  all  dou.btful 
oases  cut  cautiously  down  under  aseptic 
precautions  and  examine. 

Treatment  is  :  (a)  Palliative,  and  (^8) 
Curative. 

(«)  Palliative  consists  in  tapping 
the  hydrocele  and  using  a  suspensoiy 
bandage.  In  infants  use  acupuncture 
with  a  needle  oi'  hare-lip  pin,  apply 
evaporating  lotions,  or  paint  the  scrotum 
with  tr.  iodi.,  and  if  there  be  a  com- 
munication with  the  peritoneum,  direct 
a  truss  to  be  worn. 

Twpijimj  a  Hydrocele. — The  position  of 
the  testicle  is  ascertained  by  transmitted 
light,  or  by  the  sensations  communicated 
to  the  patient  on  pressure ;  the  tumour 
is  grasped  in  the  surgeon's  left  hand  in 
such  a  manner  that  the  skin  is  stretched 
tightly  ovei'  the  front  of  it.  A  small 
trocar  and  well-fitting  canula,  well 
greased  with  carbolic  oil,  is  then,  with 
a  quick  and  vigorous  plunge,  jiushed 
through  the  skin  in  front  (at  a  spot 
about  one-third  of  the  length  of  the 
tumour  from  the  bottom)  in  an  upward 
and  backward  direction.  Care  must  be 
taken  to  avoid  the  scrotal  veini  and  to 
regulate  tlie  depth  the  trocar  enters  by 
placing  the  finger  along  its  side.  As 
soon  as  no  resistance  is  felt  and  the  end 
of  the  trocitr  can  be  freely  moved,  it  is 
w'ithdrawn,  and  at  the  same  time  the 
canula  is  pushed  on  to  its  hilt,  the  fluid 
is  then  witlidrawn,  the  surgeon  the  while 
maintaining  the  tension  of  the  hydrocele. 
The  canula  is  withdrawn  when  the  stream 
ceases,  and  it  is  usual  to  apply  plaster  or 
collodion  to  the  puncture,  but  this  is 
quite  unnecessaiy,  and  I  invarialjly  leave , 
the  wound  uncovered.  In  some  cases  i 
tapping  will  eflfect  a  cure,  and  in  old , 
persons,  or  those  who  are  feeble  and  un- 1 


healthy,  it  is  the  only  plan  admissible. 
The  surgeon  .should  not  be  in  too  great 
a  hurry  to  repeat  the  operation,  as  it  is 
often  some  months  before  all  the  benefit 
expected  ensues. 

Accidents  which  may  follow  tapping 
ai-e:  1.  Erysipelas;  2.  Suppuration  of 
the  sac ;  3.  Sloughing  of  the  scrotum  ; 
4.  Hfematocele.  If  suppuration  of  the 
sac  occur,  a  free  incision  is  to  be  made 
into  the  anterior  and  lower  pai-t  of  the 
sci-otum,  the  contents  washed  out,  and  a 
drainage  tube  passed  through  the  inci- 
sion and  out  of  a  counter-opening  on  the 
opposite  side ;  iodoform  is  used  as  a 
dressing. 

(/?)  The  Curative  Treatment  is  pei-- 
formed  by:  1.  Injection;  2.  Seton ;  3. 
Incision ;  4.  Electrolysis. 

1.  Injection  is  the   most  commonly 
used.   Solutions  employed  are  port  wine ; 
sulphate  of  zinc   (53    to   5xij);  warm 
water  ;  carbolic  acid  5j  with  glycerine  5j ; 
or  best  of  all,  tincture  of  iodine.  The 
syringe  should  have  a  platinum  nozzle  ; 
if  a  silver  instrument  be  used  it  must  be 
immediately  washed  with  a  solution  of 
hyposulphite  of  soda  (5j  to  3]),  to  prevent 
the  action  of  the  iodine  on  the  silver. 
This  solution  will  also  remove  iodine 
stains  from  the  hands  (Curling).  After 
the  fluid  is  drawn  oft"  as  previously  de- 
scribed, a  suitable  syringe,  containing  5] 
or  5ij  or  more  of  ti*.  iodi.,  according  to 
the  amount  of  fluid  withdrawn,  is  fitted 
to  the  canula  and  injected  into  the  sac  : 
the  canula  is  removed  and  the  injection 
woi'ked  about,  so  that  every  portion  of 
the  inner  wall  of  the  sac  may  come  in 
contact  with  it.    Some  surgeons  allow 
the  injection   to   escape  through  the 
canula ;  others,  with  whom  lagi-ee,  prefer 
to  let  it  remain  in  the  sac.  Large  hydro- 
celes nnist  be  first  reduced  in  size  by  one 
or  more  tappings.    Care  must  be  taken 
to  inject  the  fluid  well  into  the  sac,  and 
not  into  the  cellular  tissue  of  the  scro- 
tum ;  if  this  accident  occur,  free  incisions 
must  be  at  once  made  into  the  scrotum 
at  the  .seat  of  infiltration.    Instead  of 
iodine,  iodoform  in  fine  powder  has  been 
blown  into  the  empty  sac  with  satisfac- 
tory results. 

Injection  produces  pain  extending  up 
the  cord  to  the  abdomen,  and  may  occa- 
sion faintness ;  it  is  followed  by  redness,, 
and  slight  tenderness  of  the  scrotum, 
witli  some  jiyrexiaand  moderate  eft'usion 
of  fluid.  Of  late,  after  the  fluid  is  drawn 
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off,  I  have  injected  a  solution  of  cocaine 
(cocaine  grs.  vj,  boracic  acid  gr.  xx, 
water  5]),  allowed  it  to  remain  for  ten 
minutes,  then  let  it  flow  off,  and  replaced 
it  with  the  iodine  solution  ;  this  renders 
the  operation  painless.  The  after-treat- 
ment consists  in  keeping  the  patient  in 
bed  for  a  day  or  two,  and  if  necessary 
applying  evaporating  lotions,  or  hot 
belladonna  fomentations ;  several  weeks 
generally  pass  before  the  swelling  com- 
pletely disappears. 

2.  Seton. — This  is  used  when  the  iodine 
injection  fails,  from  insufficient  inflam- 
matory action  being  set  up  to  excite 
absorption.  The  seton  vised  is  composed 
of  two  01'  three  threads  of  dentist's  silk, 
moistened,  if  thought  necessary,  by  tr. 
iodi. ;  it  is  inti'oduced  through  the  canula 
by  a  needle  six  inches  long,  which  is 
made  to  pierce  the  anterior  and  upper 
part  of  the  scrotum ;  the  needle  and 
canula  are  removed,  and  the  ends  of  the 
thread  tied  loosely  together.  The  seton 
is  left  in  from  twenty-four  to  thirty 
hours,  or  until  the  scrotum  be  quite 
hard  and  at  least  a  quarter  the  size 
it  was  before  the  operation.  The  after- 
treatment  is  the  same  as  that  after 
injection. 

3.  Incision  under  asejHic  2}'>'scautions 
is  used  in  very  old  hydroceles  with  thick 
rigid  walls;  where  the  diagnosis  is  un- 
certain ;  when  injection  has  failed ;  in 
cases  of  congenital  hydrocele  not  bene- 
fited by  a  truss ;  when  two  hydroceles 
co-exist,  and  when  a  hydrocele  is  compli- 
cated with  a  hernia.  The  pubes  and 
scrotum  are  shaved  on  the  affected  side, 
a  longitudinal  incision  is  made  along  the 
fi'ont  of  the  scrotum  at  its  lower  and 
anterior  part,  extending  through  the 
skin ;  all  hsemorrhage  is  arrested,  and 
the  sac  is  then  opened  at  the  upper  end 
of  the  wound,  the  incision  being  pro- 
longed with,  a  probe-pointed  bistoury, 
guided  by  a  director  or  the  fingers,  to 
the  same  extent  as  the  skin  wound.  A 
drainage  tube  is  inserted,  and  one  or 
two  sutures  of  carbolised  catgut  or 
silk  used  to  unite  the  tunica  vaginalis 
and  the  skin.  The  usual  dressings  are 
applied,  perforated  foi'  the  passage  of 
the  penis,  and  fastened  with  a  spica 
bandage.  The  dressings  are  changed 
every  four  days.  Some  orchitis  genei'ally 
ensues,  but  the  patient  is,  as  a  rule,  up 
in  a  week. 

4.  Electrolysis  is  very  useful  in  recent 


hydroceles.  A  solution  of  cocaine  should 
be  injected  into  the  sac  with  a  hypoder- 
mic syringe.  Two  needles,  respectively 
connected  with  the  negative  and  positive 
poles  of  a  constant  galvanic  battery,  are 
inserted  into  the  sac,  and  a  current 
(measured  by  an  intensity  galvano- 
meter) of  from  five  to  ten  milliara- 
peres  is  maintained  for  ten  to  forty 
minutes. 

Encysted  Hydrocele. — Cysts  connected 
with  the  testicle  are  divided  into  large 
and  small.  The  latter  are  found  in  50 
per  cent,  of  persons  who  have  passed  the 
age  of  forty ;  they  ai'e  situated  beneath, 
the  serous  coat  of  the  epididymis,  and 
more  I'arely  beneath  the  tunica  vaginalis 
of  the  testis.  In  size  they  equal  a  pea,, 
and  are  composed  of  a  23roper  fibrous, 
envelope  containing  a  clear  fluid  with, 
epithelial  scales  and  small  crystals,  hwt 
no  spermatozoa.  They  may  be  single  or 
multiple,  are  sometimes  pedunculated, 
and  sometimes  burst.  The  iiiitation 
produced  by  them  may  give  rise  to  an 
ordinary  hydrocele,  but  as  a  iiile  they 
pi'oduce  no  symptoms  and  require  no 
treatment. 

The  large  cysts  ai'e  less  common  than 
the  small,  and  it  is  these  that  occasion 
encysted  hydrocele.  They  may  attain  a 
lai-ge  size,  even  containing  twenty  to> 
forty  ounces  of  flviid;  the  fluid  is  con- 
tained in  an  adventitious  sac,  quite 
distinct  from  the  tunica  vaginalis,  formed 
of  a  fibrous  investment  lined  by  tesselated 
epithelium.  As  legaixls  the  oiigin  of 
these  cysts  they  aie  usually  due  to 
obstruction  and  dilatation  of  one  of  the 
vasa  effei'entia ;  in  some  cases  due  tO' 
enlai'gement  of  one  of  the  small  cysts ; 
in  others  the  result  of  dilatation  of  foetal 
remnants,  either  the  organ  of  Gerald(Js, 
duct  of  Miiller,  or  vas  abei-i'ans  of 
Haller ;  lastly,  they  may  be  formed  by 
dilatation  of  a  lymph  space  in  the  con- 
nective tissue.  Tlie  usual  form  is  found 
in  or  near  the  epididymis,  especially  its- 
head  (encysted  hydi'ocele  of  the  epididy- 
mis), pushes  the  serous  investment  of 
the  gland  befoi'o  it,  and  spreads  out  the- 
seminal  ducts  over  its  periphery.  Two 
rai'e  varieties  occur:  1.  Formation  of 
a  (-yst  between  the  tunica,  albuginea  and 
the  tunica  vaginalis  ;  2.  Formation  of  a 
cyst  within  the  tunica  albuginea  it- 
self, distending  this  into  n  cavity  enclos- 
ing the  cyst  (encysted  hydrocele  of  the 
tunica  albuginea). 
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Contents. — The  fluid  may  be  milky  white, 
and  when  examined  microscopically  will 
show  spermatozoa  ;  the  presence  of  sper- 
matozoa is  due  to  the  cyst  being  connected 
with  the  spermatic  t\ibes,  and  fi'om  this 
I'eason  the  name  spennatocele  is  sometimes 
applied  to  the  tumoui-.  In  a  second  group 
of  cases  the  fluid  is  clear  like  water,  con- 
taining chloride  of  sodium  and  alkaline 
carbonates,  but  no  spermatozoa  and  no 
ulbumen. 

Symptoms . — This  disease  is  most  com- 
mon in  boys  and  young  adults.  It  foi'ms 
a  light,  fluctuating,  globular,  ti'anslucent 
swelHng;  very  movable  in  the  scrotum; 
smaller  and  more  irregular  in  shape  than 
the  orchnary  hydrocele ;  and  situated 
above,  below,  or  to  one  side  of  the  tes- 
ticle, and  not  completely  enveloping  it. 
It  is  irreducible  and  presents  no  impulse 
on  coughing.  As  the  cyst  increases  the 
testicle  is  borne  on  its  wall,  and  is  seldom 
if  ever  behind  the  swelling.  The  growth 
is  slow  and  painless.  In  many  cases  the 
swelling  is  small  and  not  larger  than 
a  marble ;  in  other  cases  it  may  reach  a 
huge  size. 

Diagnosis. — The  chief  points  are  the 
globular  shape,  position  of  the  testicle, 
small  size,  and  nature  of  the  contents. 

Treatment. — Injection  of  iodine,  and  if 
this  do  not  succeed,  a  seton  or  aseptic 
incision. 

Hydrocele  of  the  Spermatic  Cord  is  met 
with  in  two  forms:  1.  Diffuse  or  infil- 
trated hydi'ocele  of  the  speiinatic  cord ; 
2.  Encysted  hydrocele. 

1.  The  difiuse  variety  is  very  rare, 
and  consists  in  an  cedematous  infiltra- 
tion of  the  connective  tissue  which 
surrounds  and  unites  the  sevei'al  con- 
stituents of  the  cord.  As  this  tissue 
is  very  rich  in  lymphatics  and  veins, 
any  obstruction  by  pi-essui'e  above,  -with- 
in the  abdomen,  will  give  rise  to  this 
disease. 

2.  In  the  encysted  vai-iety  the  fluid, 
which  is  serous,  is  accumulated  in  a 
distinct  bag  at  some  part  of  the  spermatic 
cord.  The  bag  appears  to  be  formed  in 
many  cases  by  the  funicular  pi'ocess  of 
the  peritoneum  being  imperfectly  closed 
and  unobliterated  as  far  as  the  ex- 
ternal I'ing,  or  to  some  point  l)etween  | 
this  and  the  upper  bprdei-  of  the  testis 
(congenital  variety).  When  the  communi- 
cation with  the  peritoneal  cavity  is  by  a 
narrow  neck  it  is  termed  a  water-bottle 
hydrocele. 


In  otker  cases  it  is  due  to  the  formation 
of  a  distinct  cyst,  or  to  dilatation  of  the 
organ  of  Geraldes,  or  distension  of  an 
unobliterated  piece  of  the  funicular  ytro- 
cess  ;  it  may  occupy  the  internal  ring,  Ije 
seated  near  the  testicle,  or.  at  any  inter- 
vening place ;  it  rai'ely  exceeds  the  size  of 
a  hen's  egg. 

Symiitoms. — Of  the  diffuse  form.  A 
smooth,  uniform,  cylindiical  or  pyriform 
tumour  Avitli  the  large  end  downwards, 
from  gravitation  of  the  fluid  when  the 
patient  stands.  The  cord  is  enlai-ged, 
feeling  like  a  varicocele  or  epiplocele;  the 
testis  and  epididymis  are  normal.  Tlie 
tumour  is  sIoav  in  its  formation,  not 
attended  with  much  pain,  but  a  sense 
of  dragging  Aveight.  By  continued  but 
gentle  pi'essure  the  swelling  can  be  made 
to  disappeai',  but  returns  on  the  pressure 
being  relaxed,  whether  the  patient  be 
erect  or  recumbent.  There  is  an  impulse 
on  coughing,  but  not  so  distinct  as  in  a 
hernia.  This  form  is  less  clearly  marked 
and  rounded  in  outline  than  the  encysted, 
and,  unlike  the  latter,  alters  its  size  on 
pi'essure. 

Of  the  encysted  form.  The  congenital 
variety  occasions  a  fulness  or  swelling 
along  the  cord,  presenting  a  shght 
impulse  on  coughing,  capable  of  being 
reduced  by  pressure  or  on  \yra.g  down, 
and  I'etui'ning  on  standing ;  the  swelling 
is  soft  and  fluctuatine,  and  is  translucent 
when  examined  by  transmitted  light. 
The  oidinai'y  variety  presents  itself  as  a 
small,  distinctly  cii'cumscribed,  round  or 
oval  tumour,  filled  with  pale  straAv- 
coloui'ed  fluid.  When  the  skin  is  stretched 
over  it,  and  it  is  examined  by  transmitted 
light,  it  is  translucent.  It  may  involve 
the  coi'd  at  any  part  of  its  curve,  but 
is  most  usual  just  below  the  external 
ring.  When  high  up  it  can  be  pushed 
into  the  inguinal  canal  or  abdomen, 
but  reappears  with  a  distinct  jerk  on 
coughing,  standing,  or  when  the  cord 
is  pulled.  It  does  not  alter  in  size 
on  compres.sion.  There  may  be  an  im- 
pulse on  cougliing,  but  less  distinct  than 
in  a  hernia. 

Treatment. — For  diffme.  Aseptic 
incision  followed  by  a  spica  bandage. 
In  the  congenital  form  apply  a 
truss,  and  afterward-s,  when  adlie.sions 
have  shut  off  tlie  liydi-ocele  from  the 
peritoneal  civity,  apply  tlie  folloAving 
methods. 

For  Encysted  Hydrocele  acupuncture 
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with  a  cataract  needle ;  injection  of 
tr.  iodi.  ;  the  passage  of  a  seton  ;  aseptic 
incision,  the  wound  being  allowed  to 
granulate  from  the  bottom. 

Hcematocele  is  an  accumulation  of 
blood  in  the  tunica  vaginalis. 

Ccmses. — It  may  arise  from  mechanical 
injury,  as  a  blow,  kick,  fall,  strain,  or 
puncture  ;  it  may  follow  hydrocele  or 
encysted  hydrocele,  or  arise  spontaneously 
from  ruptui'e  of  an  enla.rged  spermatic 
vein. 

Pathology. — The  blood  is  poured  out 
from  ruptured  vessels  of  the  gland  or 
tunica  vaginalis,  or  fi'om  a  small  wound 
penetrating  the  tunica  vaginalis.  When 
the  hsematocele  is  secondary  to  a  hydro- 
cele the  blood  may  issue  from  a  wound 
of  the  cord  or  testis,  oi-  result  from  a 
general  oozina;  of  the  surface  of  the 
vaginal  tunic  when  tension  is  removed. 
The  swelling  slowly  but  gradually 
increases  in  size,  from  a  hen's  egg  to 
a  cocoa-nut  or  larger.  When  recent, 
it  contains  fluid  blood,  but  in  old 
cases  the  blood  is  deposited  in  fibrinous 
layers,  as  in  an  aneurism ;  the  blood  is  of 
a  dark  brown  colour,  and  when  of  long 
standing  of  the  colour  of  coffee  grounds  ; 
it  may  be  in  various  stages  of  degenera- 
tion, and  contain  crystals  of  cholesterin. 
The  presence  of  the  blood  causes  inflam- 
mation and  considerable  thickening  of 
the  wall  of  the  tunica  vaginalis,  which 
is  lined  by  false  membranes  and  in  some 
instances  calcified.  In  exceptional  cases 
suppuration  may  ensue,  with  the  form- 
ation of  an  abscess  in  the  tunica 
vaginalis. 

Symptoms. — A  tense,  smooth,  uniform, 
globular,  or  pyriform  swelling,  which 
appears  suddenly  after  some  mechanical 
injury,  and  gradually  increases  in  size. 
Tlie  tumour  is  heavy,  with  some  elastic 
feeling  on  palpation,  and  at  the  com- 
mencement fluctuation.  There  is  no 
translucency  by  transmitted  light.  The 
skin  of  the  scrotum  is  dark  and  disco- 
loured from  ecchymosis.  The  testicle  is 
situated  posteriorly,  and  is  painful  on 
pressure ;  the  cord  is  free  and  healthy 
above,  and  the  glands  unaffected.  The 
tumour  is  never  double. 

Diagnosis. — From  hydrocele,  by  the 
swelling  being  opaque,  heavier,  and  fol- 
lowing an  injury;  its  sudden  development 
and  rapid  iiici-ease  up  to  a  certain  size, 
when  it  remains  stationary ;  by  the  pre- 
sence of  ecchymosis  of  the  scrotum  ;  a,nd 


lastly,  by  the  solidification  which  takes 
place. 

From  a  solid  tumour  of  the  testis  an 
old  haematocele  is  often  distinguished  with 
difficulty,  but  attention  must  be  given  tO' 
the  history,  freedom,  and  healthy  condi- 
tion of  the  cord,  and,  if  necessary,  a 
grooved  needle  or  exploratory  incision 
may  be  used. 

Treatment. — In  slight  cases,  rest  in 
bed,  with  the  scrotvim  raised,  leeches 
above  the  scrotum,  and  cold  or  warm 
applications  ;  afterwards  the  patient 
may  move  about  mth  a  suspensory  ban- 
dage. Should  this  fail,  tap  with  a  trocar 
as  for  hydrocele,  and  strap  the  scrotum ; 
repeat  the  tapping  if  necessary  and  inject 
iodine.  When  the  blood  is  solid,  lay  the 
sac  open  under  aseptic  precautions,  turn 
out  the  clots,  wash  out  the  cavity,  insert 
a  drainage  tube,  and  dress  from  the 
bottom  wdth  carbolised  gauze.  When 
there  is  much  thickening  of  the  vaginal 
tiinic,  part  of  the  thick  wall  may  be  cut 
away  with  favourable  results.  If  the  tu- 
mour be  large,  the  wall  much  thickened, 
and  the  patient  advanced  in  life,  castra- 
tion may  be  requii'ed,  with  removal  of 
the  entire  mass.  If  inflammation  occur, 
belladonna  and  glycerine  should  be 
smeared  over  the  scrotum,  and  warm  fo- 
mentations applied  ;  should  suppuration 
ensue,  treat  as  an  abscess. 

Other  Varieties  of  Hcematocele  are  :  (a) 
Encysted  Hcematocele  of  the  Testis,  from 
extravasation  of  blood  into  an  encysted 
hydrocele.  (^)  Parenchymatous  Hcema- 
tocele, or  extravasation  of  blood  into  the 
substance  of  the  testicle  itself,  inside  the 
tunica  albuginea  ;  this  is  generally  con- 
joined with  hsematocele  of  the  tunica 
vaginalis,  (y)  Hcemojtocele  of  the  Corel. 
This  is  uncommon,  but  may  be  diffuse,  or 
very  rarely  encysted.  The  diffuse  form 
is  due  to  ruptui'e  of  one  of  the  vessels  of 
the  spermatic  cord  from  straining,  a  blow, 
or  other  injuiy,  and  gives  lise  to  swelling, 
which  may  pass  along  the  cord  to  the 
scrotum.  The  symptoms  are  similar  to 
hsematocele  of  the  tunica  vaginalis.  The 
encysted  variety  may  be  caused  by  haj- 
morrhage  into  the  sac  of  an  encysted 
hydrocele  of  the  cord,  or  by  circumscribed 
extravasation. 

Trecitment. — Ice,  evaporating  lotions, 
counter-irritation  ;  if  these  measures  be 
unsuccessful,  incision  with  aseptic  pre- 
cautions. 
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^Simple  Sarcocele,  or  Chronic  Unlarc/ement 
of  the  Testicle. 

Ccmses. — 1.  The  most  frequent  origin 
is  syphilis,  the  disease  appearing  as  a  late 
secondary  or  early  tertiary  symptom.  In 
children  it  may  be  met  with  as  the  result 
of  hereditary  syphilis.  2.  It  may  result 
from  some  slight  injury,  as  a  squeeze. 
3.  It  may  follow  an  attack  of  acute 
oi-chitis.  4.  Obstruction  of  the  urethra 
fi'om  stricture  or  enlai'ged  prostate.  5. 
Oout,  rheumatism,  malaria,  exposure  to 
wet  and  cold,  venereal  excess. 

Pathology. — 1.  Diffuse  or  interstitial 
orchitis.  There  is  eifusion  of  lymph  in 
the  intertubular,  connective  and  septal 
tissue  of  the  gland,  and  in  the  tunica  al- 
buginea  and  mediastinum  ;  less  often  in 
the  connective  tissue  of  the  epididymis. 
The  deposit  is  often  irregular,  only  im- 
plicating some  of  the  lobules.  The  lymph 
develops  into  small,  round,  nucleated 
cells  and  fine  fibres,  which  become  con- 
verted into  a  fibrous  tissue,  separating  the 
seminal  tubes ;  by  the  contraction  of  the 
new-formed  tissue  some  of  the  tubes 
are  dilated  into  irregular  spaces ;  the 
epithehum  lining  the  tubes  undergoes 
atrophy  and  fatty  degeneration,  and  is 
cast  off;  the  walls  of  the  tubes  are  at 
first  thickened.  The  process  may  advance 
to  an  extreme  degree,  so  that  nothing  at 
last  is  left  of  the  testicle  but  a  mass  of 
fibrous  tissue.  In  some  cases  the  tunica 
vaginalis  is  obliterated  by  bands  of  new 
tissue. 

2.  Gummatous  Form.  —  In  some  sy- 
philitic cases  whitish  or  yellowish  wliite 
gummata  are  formed  in  the  tunica  albu- 
ginea  or  in  the  connective  tissue  of  the 
testis,  as  the  resiilt  of  obliteration  of 
the  arterioles  and  fatty  degeneration  of 
the  tissue  ;  the  nodules  are  strealced  with 
blood  vessels  at  the  circumference,  and 
are  very  hard. 

The  disease  is  often,  accompanied  by 
a  small  hydrocele,  and  is  then  tei-med 
hydro-sarcocele.  Suppui-ation  may  occur 
in  the  substance  of  the  testis  from  the 
breaking  down  of  gummata, and  if  the  col- 
lection of  pus  be  small  it  may  undergo  fatty 
or  calcareous  degeneration ;  hut  in  other 
cases  the  pus  discharges  itself  through  the 
front  of  the  tunica  albuginea  and  tunica 
vaginalis,  which  become  adherent,  and 
then  through  the  superficial  structures. 
The  sinus  thus  pi-oduced  may  heal  or 
foi-m  a  hernia  testis. 

Hernia   Testis.  —  The   opening  thus 


formed  remains  patent  and  increases  hy 
ulceration  of  the  skin  round  it.  Through 
this  aperture  a  reddish  yellow  fungus 
protrudes  composed  of  the  indurated  and 
altered  structures  of  the  testicle,  con- 
stricted at  its  base  by  the  tunica  vagi- 
nahs,  beyond  this  expanding  and  actively 
granulating.  The  amount  of  protrusion 
varies  from  a  small  nodule  to  the  entire 
substance  of  the  testicle.  The  discharge 
may  contain  spermatozoa.  Occasionally 
a  syphilitic  tubercle  forms  in  the  skin, 
and  produces  a  hernia  testis  by  ulcerating 
inwards. 

Sym2')toms. — 1.  Slow  and  painless  en- 
largement of  the  gland.  In  some  cases 
the  pain  may  be  severe,  dull,  aching,  and 
extending  to  the  loins,  but  this  is  excep- 
tional. 2.  The  body  of  the  testicle  is  the 
part  affected,  and  at  first  is  uneven  and 
knotty,  but  as  the  disease  progressas  it 
becomes  of  uniform  fii'm  consistence, 
heavy,  very  hard,  and  of  an  ovoid  shape 
with  flattened  sides,  about  the  size  of  a 
duck's  egg  or  an  orange.  3.  The  testi- 
cular sensation  is  eaiiy  lost.  4.  Both 
testicles  are  frequently  affected,  but 
rarely  simultaneously.  5.  The  cord  is 
tender  and  swollen,  but  not  indurated. 
6.  Hydrocele  frequently  co-exists.  7. 
If  both  testicles  be  affected  sexual 
desire  and  power  may  be  absent.  Under 
proper  treatment  recovery  may  occur, 
but  in  some  cases  atrophy  of  the  testis 
results. 

Treatment.  —  Rest,  support  wnth  a 
suspensory  bandage,  and  strapping. 
Leeches,  three  or  four  applied  to  the 
scrotum  two  or  three  times  a  week.  In- 
unction with  iodine  and  mercurial  oint- 
ment and  belladonna  ointment.  Atten- 
tion to  the  general  health,  fresh  air,  cold 
baths,  and  good  diet.  Internally,  give 
iodide  of  mercury  (gr.  j),  with  Dover's 
powder  (gr.  v),  twice  a  day,  or  calomel 
(gr.  ss  to  j),  with  pulv.  opii.  (gi\  \). 
Abscesses  are  to  be  opened  a.s  soon  as 
diagnosed.  For  hernia  testis,  strapping, 
with  Scott's  ointment ;  the  application  of 
iodofoi-m,  iodide  of  starch,  nitric  oxide 
of  mercury,  or  red  oxide  of  mercury. 
If  large,  it  must  be  i-emoved  Avith  the 
knife  or  caustic,  or  the  undermined  skin 
divided  and  ail  sinuses  laid  open.  Syme 
recommended  an  elliptical  incision  being 
made  round  the  hernia,  and  the  skin 
separated  from  the  testicle ;  the  fungus 
being  pressed  back  the  skin  was  united 
over  it  by  sutures.    Pagan  has  advised 
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dissecting  down  through  the  soft  parts 
■to  the  tunica  albuginea,  and  incising  the 
ring  formed  by  this,  through  wliich  the 
hernia  protrudes.  If  the  disease  be  very- 
extensive,  confined  to  one  testicle,  the 
patient  in  bad  health,  treatment  over  a 
long  period  of  no  effect,  and  pain  seA^ere 
and  recurrent;  oi'  if  the  testicle  be  riddled 
with  sinuses,  or  extensively  involved  by 
gummata,  castration  should  be  resorted 
to.  When  hydrocele  is  troublesome  it 
may  be  treated  in  the  usual  manner.  If 
the  disease  be  gummatous,  mercurial 
ointment  must  be  rubbed  in  the  scrotum 
twice  a  day,  and  iodide  of  potassium  in 
decoction  of  sarsaparilla  or  cinchona 
given  internally,  with  mercurial  supposi- 
tories. Small  doses  of  opium  assist  in 
healing  the  iilceration.  In  children  a 
mild  mercurial  ti'eatment  is  best. 

Tuberculous  Sarcocele,  or  Strumoibs  Tes- 
ticle, generally  occurs  in  j'^oung  men,  and 
may  be  a  primaiy  affection,  or  secondary 
to  tubercular  disease  of  other  regions,  as 
the  lungs,  bones,  kidneys,  and  bladder. 
It  is  associated  with  the  development  of 
the  bacillus  tuberculosis.  It  often  affects 
both  testicles,  and  may  be  directly  occa- 
.sioned  by  a  blow,  exposure  to  wet  and 
cold,  urethritis,  etc. 

Pathology. — It  occurs  in  two  forms, 
either  as  a  diffuse  strumous  orchitis  or  a 
dissemriiated  tubercular  orchitis.  In  the 
diffuse  form  the  epididymis  is  primarily 
affected,  the  inflammation  beginning,  in 
the  lymphoid  tissue  which  surrounds  the 
tubes,  as  a  chronic  interstitial  orchitis ; 
this  is  followed  by  a  multiplication  of  the 
epithelial  cells  lining  the  tubules,  and  a 
granular  condition  of  these  cells.  The 
tubes  become  swollen,  being  filled  with 
the  products  of  exudation  and  desqiiama- 
tion,  which  undergo  fatty  degenei-ation 
and  caseation.  The  epididymis  is  en- 
larged along  its  whole  length,  and  can 
be  felt  at  the  hinder,  lower,  and  upper 
parts  of  the  testicle.  The  outline  of  this 
•swelling  is  very  irregular,  and  it  feels 
indurated  and  nodular.  As  a  result  of 
the  interstitial  orchitis  and  infiltration 
of  the  adjacent  connective  tissue  with 
the  products  of  inflammation  and  the  or- 
ganisation of  these,  the  blood  vessels  are 
compressed,  and  the  blood  supply  cut  off, 
accompanied  by  the  formation  of  clots  in 
the  vessels.  The  tissues,  deprived  of  their 
nutriment,  undergo  a  process  of  fatty  de- 
generation and  caseation,  with  increase 
of  the  area  affected.    The  vas  deferens 


has  its  walls  swollen  and  thickened  and 
its  canal  filled  with  caseous  matter.  The 
walls  of  the  epididymis  become  converted 
into  cheesy  substance  which  softens,  the 
surrounding  cellular  tissue  is  inflamed, 
the  skin  becomes  adherent,  and  at  last 
gives  way,  forming  an  abscess.  Several 
abscesses  usually  are  f)i'esent,  resulting 
in  troublesome  sinuses  discharging  a  thin 
curdy  pus.  While  this  is  proceeding  the 
rete  becomes  affected  in  a  similar  manner, 
and  the  tubular  structure  of  the  testis  is 
studded  with  grey  nodides,  which  co- 
alesce and  undergo  fatty  degeneration, 
producing  cheesy  patches  ;  the  connective 
tissue  may  become  thickened  or  absorbed  \ 
the  disintegrated  products  soften,  form- 
ing an  abscess ;  the  scrotum  becomes 
adherent  to  the  testicle,  is  inflamed,  gives 
way,  and  the  pus  is  discharged  externally 
and  may  be  followed  by  a  hernia  testis. 
In  the  disseminated  variety  fine  grey 
granulations  form  in  the  secreting  parts 
of  the  testicle,  and  then  attack  the  vas 
deferens,  prostate,  and  vesicula  seminalis 
on  the  same  side,  and  may  extend  to  the 
bladder,  ureter,  and  Iddney,  and  even 
distant  organs,  as  the  lungs  or  brain, 
may  be  secondarily  affected.  The  granu- 
lations may  soften,  forming  abscesses,  or 
may  undergo  caseous  or  calcareous  de- 
generation, or  may  become  encapsuled. 
The  tunica  vaginalis  is  rarely  affected  in 
either  form  of  this  disease. 

SijmiJtoms. — 1.  Enlargement  of  the 
epididymis,  occaiiing  slowly  and  insidi- 
ously, occasioning  an  indolent,  painless, 
nodulai',  irregulai',  ci'escentic  mass  behind 
the  testicle.  2.  The  testicle  is  often 
quite  normal  at  first,  but  after  a  time 
a  firm  swelling  is  felt  in  it,  merging  into 
that  of  the  epididymis.  3.  Testicular 
sensation  is  retained,  or  only  lost  at  a 
very  late  peiiod.  4.  The  cord  is 
enlarged  and  the  vas  deferens  increased 
in  size  and  knotty;  the  vesicula  seminalis 
is  enlarged  on  the  same  side.  5.  Hydro- 
cele is  uncommon,  and  if  present,  small 
in  size  and  limited  in  extent.  6. 
Abscess,  fistulous  openings,  and  hernia 
testis  are  common,  7.  The  other  testicle 
is  often  affected  in  the  same  wtiy,  or  may 
atrophy.  8.  Emaciation  and  hectic 
fever  in  the  later  stages,  and  symptoms 
of  tuberculosis  of  the  lungs,  etc. 

Diagnosis. — This  has  chiefly  to  be 
made  from  simple  orchitis  of  syphilitic 
origin ;  the  following  table  will  clearly 
show  the  points  of  difference. 
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Syphilitic  Orchitis. 


1  Body  of  the  testis  first  afEected. 

2  Other  symptoms  of,  or  a  history  of, 

syphilis. 

3  Uniformly  firm  and  hard  ;  not  irregular, 

except  at  first. 

4  Oval,  with  a  smooth  surface. 

5  Slight  tendency  to  suppurate,  rather  to 

fibroid  changes. 

6.  FistuliB  uncommon. 

7.  Hernia  testis  rare. 

8.  Testicular  sensation  early  lost. 

9.  Cord  unaltered. 

10.  Vesicula  semiualis  normal. 

11.  Hydrocele  frequent. 

12.  Health  uuafiiected  and  recoverj'  usual. 


13.  May  occur  at  any  age  after  puberty. 


TUBEKCULAE  OE  STEUMOUS  OECHITIS. 

1.  Some  part  of  the  epididymis  primarily 

afEected. 

2.  Tubercular  diathesis,  other  organs  being 

involved. 

3.  Knotty  and  in-egular,  with  intermediate 

soft  parts. 

4.  Crescentic,  with  an  irregular  surface. 

5.  Suppuration  common. 

6.  Fistulfe  common. 

7.  Hernia  testis  common. 

8.  Testicular  sensation  retained. 

9.  Cord  thickened. 

10.  Vesicula  semiuaUs  enlarged. 

11.  Hydrocele  rare. 

12.  Health  generally  impaired  and  recovery 

uncommon,  the  gland  being,  as  a  rule, 
more  or  less  destroyed. 

13.  Not  uncommon  in  children  and  young 

adults,  and  rare  after  thirty. 


Treatment. —  Fresh  air,  exercise,  change 
of  climate,  sea  air  or  a  sea  voyage  is 
often  beneficial;  fresh  arterial  blood 
from  the  bullock's  heart,  which  the 
patient  should  diink  raw,  is  a  most 
valuable  article  of  diet ;  cold  sponging, 
and  avoidance  of  all  sexual  intercourse. 
Tonics,  as  iodide  of  iron,  quinine,  the 
mineral  acids,  cod-liver  oil,  hypophos- 
phites,  tincture  of  iochne,  and  arsenic. — 
Locally.  Suspend  the  part  and  sponge 
it  frequently  with  cold  water.  Iodine 
lotions,  iodoform  ointment,  or  iodide  of 
lead  ointment  should  be  applied.  All 
abscesses  and  sinuses  should  be  laid 
open,  all  the  cheesy  matter  scraped  out 
with  a  shai'p  spoon,  and  the  cavity 
stuffed  with  iodofoim  gauze.  If  the 
patient  be  in  bad  health,  and  exhausted 
by  the  discharges,  castration  should  be 
perfoi'med  ;  the  same  opei/ation  is  indi- 
cated where  there  are  no  symptoms  of 
tubercle  elsewhere,  and  the  vesiculaj 
.seminales  and  prostate  are  healthy,  as 
by  this  means  general  infection  may  be 
avoided. 

Tvmiours  of  the  Testicle  are  benign 
and  malignant.  The  benign  growths 
are  pure  enchondroma,  fibroma,  dermoid 
cyst,  and  hydatid  cy.st ;  the  malignant 
are  sarcoma  and  carcinoma. 

Pure  Enchondroma  occurs  liefore 
thirty,  and  presents  itself  as  a  slow- 
growing,  very  hard  and  heavy,  round  or 
lobulated  tumour,  with  a  smooth  oval  or 
bos.sy  surface.  It  is  contained  within  a 
fibrous  capsule,  and  does  not  affect  the 
cord  or  glands. 


Fih'oma  is  very  rare,  and  is  known  by 
the  usual  characters  of  such  a  tumour. 

Dermoid  Cyst  is  congenital,  and  con- 
tains cuticle,  hair  bulbs,  sebaceous  fol- 
licles, waxy  or  oUy  fluid,  csseous  matter 
and  teeth.  It  is  recognised  by  its  globu- 
lar outline,  unequal  consistence,  and  the 
oily  character  of  the  contained  fluid. 

Sarcoma  is  the  most  frequent  form  of 
new  growth  attacking  the  testicle.  Ac- 
cording to  Butlin  it  is  most  common  in 
childhood  under  ten  yeai's  of  age,  and 
between  the  ages  of  thirty  and  forty. 
The  following  varieties  in  their  order  of 
frequency  are  met  with  :  round-celled, 
spindle-celled,  and  mixed-celled.  L^-mplio- 
sarcoma,  m}^o-sarcoma,  and  chondi'O- 
sarcoma  are  common  forms. 

Pathology/. — Sarcoma  may  appear  as 
a  soft  pinkish  grey  tumour,  but  may 
be  ci'ossed  by  fibrous  bands,  or  contain 
small  pieces  of  cartilage ;  in  some  cases 
the  whole  tumour  is  almost  converted 
into  cartilage,  resembling  true  hyaline 
foetal  cartilage,  and  this  may  undergo 
calcification  to  a  gi-eater  or  le.ss  extent. 
Another  change  to  which  this  tumour 
is  liable  is  the  formation  of  cysts,  the 
testicle  becomes  studded  with  thin 
walled  cysts,  varying  in  size  from  a  pinV 
head  to  a  walnut,  and  of  a  globular 
shape.  The  cysts  are  smooth  and  lined 
with  a  tes-selated  ejiithelium,  and  contain 
a  thin  colourless  fluid  a.s  a  rule,  but  in 
some  instances  their  contents  are  ^^Rcid 
and  may  be  stained  with  the  colouring 
matter  of  the  blood.  Tlie  cysts  are  due 
to  morbid  changes  in  the  ducts  of  the 
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refce  testis,  oi'  to  degeneration  and  soften- 
ing, or  tlie  occurrence  of  hajmorrhages. 
Sarcomatous  tissue  varying  in  amount 
separates  the  cysts  from  one  another, 
and  in  some  cases  this  is  thick  and  in 
large  quantity,  and  is  developed  into  a 
more  or  less  perfect  fibrous  tissue.  The 
sarcoma  starts  in  a  cellular  prolifera- 
tion between  the  tubes,  compressing  and 
pushing  aside  the  seminal  ducts ;  the 
tunica  albuginea  confines  the  tumour  to 
the  testis  for  some  time,  but  at  length 
may  give  way,  the  scrotum  be  invaded 
and  ulcerate,  and  the  growth  protrude 
as  a  bleeding  fungating  mass  (fungus 
hsematodes).  Both  testicles  may  be 
attacked,  and  hydrocele  may  complicate 
the  case.  Unlike  the  usual  course  of 
sarcoma,  secondary  deposits  are  common 
in  the  deep  inguinal,  kimbar,  and  iliac 
glands,  and  this  accounts  for  the 
extremely  malignant  nature  of  this 
concUtion.  These  secondary  growths  are 
of  the  same  nature  as  the  primary,  and 
may  attain  a  large  size  and  spread  to  the 
kidneys,  liver,  or  lungs. 

Symptoms. — In  the  early  stage  a 
sarcoma  forms  an  oval  or  somewhat 
rounded  swelling  of  the  body  of  the 
testis,  obscuring  the  epididymis  ;  the  out- 
line is  uniformly  smooth  and  consistence 
firm.  The  rate  of  growth  varies,  and 
may  be  slow  at  first  and  then  rapid, 
the  increase  in  size  being  often 
attended  with  unevenness  and  irregu- 
larity of  the  surface,  together  with 
inequality  of  consistence  in  differ- 
ent places.  There  is  not  much  pain  or 
tenderness,  but  a  sense  of  weight  and 
di-agging  on  the  cord ;  the  testicular 
sensation  is  soon  lost ;  the  cord  and 
scrotum  do  not  become  affected  until  a 
late  period.  When  the  glands  are 
affected,  those  just  above  Poupart's  liga- 
ment can  be  felt  to  be  enlarged.  If 
cysts  be  present,  the  tumour  has  an 
elastic  fluctuating  feeling,  and  the  in- 
equality in  consistence  is  well  marked ; 
by  transmitted  light  it  is  not  translucent, 
and  if  tapped  with  a  trocar,  clear,  glassy, 
mucoid  fluid  is  drawn  off. 

Carcinoma  is  almost  always  of  the 
encephaloid  form,  and  most  commonly 
occurs  from  thiity-five  to  forty-five.  It 
commences  in  the  body  of  the  testis,  by 
the  prolifei-ation  of  the  epithelium  lining 
the  tubuli ;  gradually  the  glandular  sub- 
stance is  destroyed,  and  the  whole  tes- 
ticle converted  into  a  cancerous  mass. 


The  tumour  is  very  soft,  of  a  pinkish 
white  colour,  and  abundantly  supplied 
with  vessels ;  on  section  a  milky  juice 
can  be  squeezed  out.  As  the  result  of 
its  softness,  effusion  of  blood  is  apt  to 
occur  from  any  sliglit  blow  or  external 
injury.  It  may  be  associated  with  the 
foi-mation  of  cysts,  but  this  is  not  nearly 
so  common  as  in  the  case  of  a  sarcoma. 
It  is  liable  to  undei^go  degenerative  | 
changes,  such  as  softening  and  fatty  1 
degeneration.  The  epididymis  and  coi'd, 
lumbar  and  pelvic  glands,  are  apt  to  be 
secondarily  aflected,  and  afterwards  the 
lungs  and  the  liver.  The  sui-faces  of 
the  tunica  vaginalis  are  more  or  less 
adherent,  and  what  remains  of  its  cavity 
filled  with  a  bloody  fluid. 

Symj)toms. — A  rapidly  progressing  en-  j 
largement  of  the  testis,  unattended  with  | 
inflammation.     The  swelling  is  at  first 
hard,  with  a  smooth  surface,  similar  to  a 
sarcoma ;  after  a  time  the  mass  becomes 
rounded   and   softer,   having  a  semi- 
fluctuating  feeling  at  some  parts,  while 
it  is  still  hard  at  others.    The  pain,  if 
present,  is  dull  and  aching,  and  an  early  I 
loss  of  testicular  feeling  is  occasioned.  | 
The  scrotum  is  reddish  or  purple,  and  ' 
covered   with   turgid,   tortuous  veins. 
The  cord  is  free  at  first,  but  becomes  en- 
larged from  undue  fulness  of  its  vessels,  , 
or   hard  and  knotty  from  infiltration  \ 
with  cancer.    Hydrocele  is  very  excep-  i 
tional.     Only  one  testicle   is  aflected, 
and  misplaced  testicles  are  more  liable  to 
this  complaint.    As  the  disease  advances 
the  patient's  health  is  affected,  and  he 
becomes  cachectic.    If  allowed  to  run  its  | 
course,  the  scrotum  becomes  infiltrated, 
adherent,  iilcerates,  and  a  fungus  hjema-  ! 
todes  protrudes.    A  fatal  result  occurs  ' 
in  from  eighteen  months  to  two  years, 
from  exhaustion  or  secojidary  deposits. 

Diagnosis.  —  Non-translucency  distin- 
guishes tumours  of  the  testis  from  most  i 
hydroceles;     from    a  non-translucont 
hydrocele  and  hasmatocele  the  diagnosis 
is  more  difiicult,  but  the  histoiy  of  the 
case,  detection  of  the  testicle  at  one  part  , 
only  of  the  swelling,  freedom  of  the  cord,  j 
and  absence  of  glandular  changes,  will 
help  as  distinguishing  points.     In  all 
doubtful  cases  a  preliminary  puncture, 
or,  better  still,  an  incision,  will  clear  any 
doubt.     From  simple  orchitis,  tumours 
are   distinguisiied  by  tlieir  continuous 
and  rapid  growth  in  sjjite  of  treatment ; 
their  unequal  consistence,  with  perchance 
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the  presence  of  cysts  or  cartilage ;  en- 
largement of  the  cord  and  lymphatic 
glands;  absence  of  pain  or  tenderness. 
'Tiiberculons  sarcocele  is  recognised  from 
ix  ti;mour  by  the  epididymis  being  so 
early  affected,  the  great  tendency  to 
suppuration  and  to  affection  of  other 
•oi'gans. 

To  ascertain  the  variety  of  tumonr  is 
often  by  no  means  easy ;  benign  tumours 
.are  known  by  their  slow  course,  great 
hardness,  and  bossy  outline.  Malignant 
grow  rapidly,  with  early  loss  of  testicular 
feeling,  and  enlargement  of  the  cord ; 
when  the  glands  or  scrotum  are  im- 
plicated there  can  be  no  doubt.  If  a 
tumour  be  met  with  in  the  testicle  in  a 
•child  under  ten,  it  will  be  a  sarcoma ; 
if  both  testicles  be  affected  the  disease 
is  also  sarcomatous.  A  carcinoma  is,  as 
a  rule,  more  i-apid  in  its  coui'se  than  a 
sarcoma. 

Treatment. — Castration,  which  should 
be  performed  as  soon  as  possible,  and  in 
malignant  cases  before  the  cord  is 
.affected. 

Castration.  —  Instruments  reqiiired  : 
1.  Scalpel ;  2.  Sharp  hook ;  3.  Blunt 
hooks ;  4.  Stout  whipcord ;  5.  Fine 
ligatures;  6.  Artery,  pressure  and  tor- 
sion forceps ;  7.  Silk  and  wire  sutures ; 
8.  Scissors;  9.  Strapping;  10.  Lint 
and  absorbent  cotton;  11.  Iodoform; 
12.  Ansesthetic  and  inhaler ;  13.  Razor; 
14.  Claw  forceps ;  15.  Esmarch's  tour- 
niquet. 

The  parts  are  to  be  shaved,  and  the 
presence  of  a  hernia  looked  for ;  if 
present,  this  should  be  reduced,  and  its 
sac  must  not  be  subsequently  interfered 
with.  The  patient  lies  on  his  back  with  the 
thighs  widely  separated,  and  hanging  over 
the  end  of  the  table ;  the  operator  stands 
in  front,  between  the  patient's  legs,  takes 
the  testicle  in  the  palm  of  the  left  hand, 
making  the  skin  tight  over  the  anterior 
.siu'face  of  the  tumour. — {1st  Step.)  If 
the  tumour  be  small,  a  longitudinal 
incision  is  made,  extending  from  the 
external  abdominal  ring  quite  to  the 
bottom  of  the  scrotum.  If  lai-ge,  two 
•semi-elliptical  incisions  ai'e  used,  enclos- 
ing a  sufficient  portion  of  the  sci-otum. 
The  tunica  vaginalis  is  then  opened. — 
(2nd  Step.)  The  cord  is  now  isolated 
and  seized  hy  an  assistant  with  a  clamp, 
pair  of  claw  forceps,  or  the  fingers,  or 
tied  with  a  piece  of  tape ;  if  the  tumour 
be  large,  an  Esmarcli's  tourniquet  is 


passed  i-ound  the  i-oot  of  the  scrotum, 
tightly  ci-ossed,  iind  carried  round  the 
body,  where  it  is  fastened. — (3rd  Step  ) 
The  testicle  is  now  forced  out  of  the 
incision  by  compressing  with  tlie  left 
hand,   aided   by  tearing   through  the 
coveiings,  the  knife  being  used  as  spai- 
ingly  as  possible,  and  c<are  being  taken 
not  to  interfere  with  the  scrotal  septum 
or  other  testicle.    All  bleeding  points  in 
the  scrotum  should  be  secured  with  pres- 
sure forceps. — (4th  Step.)  The  coi-d  is 
now  divided  as  low  as  possible,  except  in 
malignant  tumours,  when  it  must  be 
well  exposed  by  dissection  up  to  the 
abdominal  ring,  well  drawn  down,  liga- 
tured as  high  as  possible,  and  divided 
close  to  the  seat  of  dehgation. — (oth  Step.) 
Ligature  of  the  cord.    The  vessels  of  the 
cord,  the  spermatic  artery,  and  deferen- 
tial artery  should  be  tied  .separately  with 
prepared  catgut.  In  mahgnant  disease  the 
cord  may  be  tied  en  masse,  or  better,  in 
two  parts,  after  transfixion  with  a  double 
carbolised  silk  ligature  mounted  on  an 
aneurism  needle.     All  bleechng  ves.sels 
of  the  scrotum,  however  insignificant, 
and  generally  a  good  number,  must  be 
tied  with  cai-lsolised  catgut  or  t-\visted  as 
the  pressure  forceps  are  removed,  a.s,  if 
this  be  not  well  done,  secondary  hfemor- 
rhage  will  be  almo.st  inevitable.  The 
wound  should  be  well  washed  out  with 
carbolic   acid    solution  applied  by  an 
Esmarch's   ii-rigator,  a   drainage  tube 
inserted,  and  the  incision  united  with 
sutures,  an  additional  fine  continuous 
suture  being  applied  to  the  edges  of 
the  skin  to  prevent  inversion  by  the 
dartos.     No  ch-essing  is  required,  but 
the  aseptic  treatment  is  useful,  if  it 
be  possible. 

It  must  be  remembered  that  in 
children  the  peritoneum  may  be  opened 
if  the  processus  vaginalis  testis  be  not 
obliterated,  and  peritonitis  may  follow. 

Death  has  resulted  from  ha-morrhage, 
peritonitis,  erysipelas,  pyajmia,  and  te- 
tanus. 

If  secondary  hamiorrhage  occur,  the 
woiuid  must  be  reopened,  and  the  vessel 
sought  for  in  the  inguinal  canal,  the 
anterior  wall  of  which  must  be  divided  if 
necessary. 

Cases  requiring  Castration. — 1.  For 
malignant  di.sease,  whether  sjireoma  or 
encephaloid.  2.  For  benign  tumours. 
3.  In  some  ca.<?es  of  tuliercular  disease. 
I  4.  In  hernia  testis  not  amenable  to  other 
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treatment.  5.  In  rare  cases  of  lisemato- 
cele. 

Spermaton'hcea,  ov  involuntary  seminal 
dischai'ges,  is  chiefly  met  with  in  young 
men  fi-om  eighteen  to  thirty. 

Causes. — Masturbation,  sexual  excess, 
forced  oi-  unavoidable  continence,  studious 
oi'  sedentary  habits,  an  acid  state  of  the 
urine,  phimosis,  stricture,  fissui'e  of  the 
anus,  balanitis,  hfemorrhoids,  ascaindes, 
obstinate  constipation  and  dyspepsia  ;  it 
is  also  met  with  in  cases  of  disease  of  the 
cerebellum  and  spinal  coi-d.  Trousseau 
considered  this  disease  due  to  a  vitiated 
condition  of  the  nervous  system,  and 
especially  to  occur  in  men  who  have 
been  subject  to  incontinence  of  urine  in 
childhood.  Gross  believes  it  to  i-esult 
from  irritation  at  the  neck  of  the  bladdei-, 
the  ejaculatory  ducts,  and  the  seminal 
vesicles,  the  mucous  membrane  of  which 
is  in  a  .state  of  morbid  sensibility.  Cle- 
mens opines  that  the  urethral  mucous 
membrane  is  in  a  state  of  hyperjesthesia, 
from  some  affection  of  the  spinal  cord. 
Lallemand  thinks  the  disease  is  due  to 
irritation  of  the  spermatic  ducts,  the 
result  of  chronic  inflammation,  particu- 
larly urethritis. 

SymjHoms. — Nocturnal  emissions  three 
or  four  times  a  week,  or  more  frequently, 
generally  occurring  in  the  early  morning, 
between  sleeping  and  waking.  Ham- 
mond writes :  "  In  young  men  of  entirely 
chaste  habits,  it  generally  happens  that 
soon  after  the  supervention  of  puberty 
nocturnal  emissions  begin  to  occur.  So 
long  as  they  are  not  more  frequent  than 
once  in  a  fortnight,  they  are  strictly 
within  the  limits  of  health,  at  least,  the 
health  of  civilized  man.  They  show  that 
in  the  course  of  the  development  of  the  re- 
productive system,  semen  is  being  secreted, 
and  that  when  the  vesicul£e  seminales 
become  full,  nature  steps  in,  and  in  her 
own  way  empties  them."  Emissions 
during  the  day,  under  slight  excitement, 
occur  as  the  disease  progresses.  These 
seminal  losses  are  attended  at  first  with 
erection,  and  the  usual  sensation,  but  later 
on  occur  without  erection  or  sensation.  If 
sexual  intercourse  be  attempted,  ejacula- 
tion occurs  befoi'e  penetration  is  accom- 
plished. Tliese  are  tlie  local  symptoms, 
but  it  is  to  be  remarked  that  real  spei-- 
matorrhnea  is  a  rare  affection,  and  patients, 
particularly  those  who  read  the  quack 
literature  with  which  all  large  towns  is 
flooded,  will  constantly  consult  a  surgeon 


for  this  disease  when  there  is  a  little 
gleety  discharge,  or  slight  loss  of  mucus, 


or  even  a  little  abnormal  secretion  of  the 
pi-eputial  glands,  or  phosphatic  condition 
of  the  iirine.  For  one  genuine  case  a 
liundred  spuiious  present  themselves. 
The  general  .symptoms'  are  due  to 
dyspepsia  and  nervous  disturbances  :  the 
dyspeptic  phenomena  are  heartbui'n, 
flatulence,  constipation,  headache,  palpi- 
tation, cold  extremities,  disturbed  sleep, 
loss  of  appetite,  etc.  The  effect  on  the 
nervous  system  is  shown  by  languor,  in- 
capacity foi-  woi'k,  pallor  of  the  counte- 
nance, aching  pain  in  the  loin.s,  nervous 
ti'emors,  restlessness,  enfeeblement  of 
mind  and  loss  of  memory,  a  timid  de- 
sponding manner,  aversion  to  company 
and  desire  to  be  alone,  impairment  of 
vision  with  dread  of  light,  tinnitus, 
epilepsy,  and  even  paralysis.  The  pa- 
tient falls  into  a  hypochondiiacal 
condition,  and  thinks  of  nothing  but  his 
sexual  organs,  a  condition  which  may 
terminate  in  monomania,  melancholia,  or 
dementia. 

Diagnosis. — Examination  of  the  dis- 
charge by  the  microscope  will  prove 
whether  this  is  seminal,  by  the  presence 
of  spermatozoa  in  it. 

Treatment. — The  patient  must  be  en- 
couraged with  the  hope  of  a  speedy 
recovery,  and  cautioned  against  advertis- 
ing quacks.  All  causes  of  irritation 
must  be  removed,  and  the  sufferer  par- 
ticularly warned  against  mastui-bation 
and  sexual  excess ;  if  necessary,  the  penis 
should  be  blistered  with  tr.  iodi.,  or  acet. 
canfcharides.  Mild  aperients  are  useful, 
as  cascara  sagrada,  and  a  light  diet. 
Moderate  daily  exercise.  The  patient 
should  sleep  on  a  hard  mattress,  lightly 
covered,  and  have  no  supper ;  he  should 
be  roused  after  six  or  seven  hours'  .sleep, 
and  never  give  way  to  a  second  sleep. 
Agnew  advises  that  the  patient  should 
be  i-oused  and  pass  his  water  at  two  or 
three  o'clock  in  the  morning.  An  alka- 
line treatment  is  good  for  the  robust. 
For  the  weak,  syrup  of  the  phosphate  of 
iron  and  strychrn'a,  or  tr.  of  the  perchlo- 
ride  of  iron,  with  nux  vomica  and 
cantharides.  Other  remedies  ai'e,  bella- 
donna, bromide  of  potassium,  infusion  of 
digitalis,  gelseminum,  camphor,  lupulin, 
hyoscyamus,  ergot  and  diluted  sulphuric 
acid,  and  tr.  matico.  Bathing  the  testi- 
cles and  perineum  with  cold  water,  and 
letting  the  testicles  hang  in  cold  water 
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night  and  morning  for  five  or  ten 
minutes.  Cold  hip  baths  night  and 
morning,  or  cold  shower  baths.  G-alvan- 
ism  by  means  of  a  urethral  electrode, 
applied  to  the  pi-ostatic  virethra,  the  other 
electrode  being  placed  on  the  perineum, 
sacrum,  or  pubes ;  three  to  twenty  mil- 
liamperes  may  be  used,  and  the  current 
shovxld  be  frequently  revei'sed  and  intei- 
rupted.  Locally,  the  application  of 
nitrate  of  silver  in  stick  or  solution  (gr. 
X — XX  to  3j)  to  any  tender  spot  in  the 
urethra,  by  means  of  a  syringe  catheter. 
The  passage  of  a  metallic  instrument 
into  the  bladdei-.  Leeches,  or  blisters  to 
the  jierineum .  When  the  patient  is  cured, 
the  best  protection  against  a  relapse  is 
marriage,  and  an  active  congenial  out- 
door occupation. 

Sjmsmodie  Sjiermatorrlicea  occurs  be- 
tween twenty-five  and  forty.  It  consists 
in  erection  and  emission  taking  place 
simultaneously,  or  emission  after  the 
erection  has  subsided. 

Causes. — Disease  of  the  generative 
organs,  as  strictui-e,  varicocele,  etc. 
Residence  in  warm  cUmates,  It  often 
occurs  in  strong  athletic  men. 

Treatment. — Galvanism;  bromide  of  po- 
tassium, ammonium  or  sodium  (gr.  xx — 
xxx) ;  cold  bathing ;  blisters  to  the  perin- 
eum ;  belladonna ;  light  diet ;  no  stimu- 
lants. 

Impotence  in  the  Male  is  classed  by 
Hammond,  in  his  excellent  work  on  that 
subject,  into:  1.  Absence  of  sexual  desire; 
2.  Absence  of  the  power  of  erection  and 
of  consequent  intromission ;  3.  Absence 
of  the  power  of  ejaculating  the  seminal 
fluid  into  the  vagina ;  4.  Absence  of 
the  ability  to  experience  pleasure  during 
the  act  of  copulation  and  during  the 
emis.sion  of  semen. 

1.  Absence  of  Sexual  Desire.  Causes. — 
(a)  Oiiginal  absence  of  sexual  desii-e  as 
an  idiosyncrasy.  (/8)  Acquired  absence 
of  desire,  from  mental  preoccupation, 
ti-eated  by  entii'e  change  of  habits ; 
abstinence  from  mental  work,  with  suffi- 
cient amusements  and  physical  exercise, 
together  with  strychnia  in  small  doses, 
(y)  Masturbation  carried  to  excess.  (8) 
Perversion  of  desire  exists  in  some  cases, 
the  individual  being  impotent  towards 
women,  but  by  an  act  of  the  imagination 
the  stiite  of  erection  and  emission  are 
capable  of  being  produced.  In  other 
cases  there  is  sexual  impotence  except 
as  legards  women  of  a  certain  type,  or 


'peculiarly  clad,  etc.    (e)  In   cases  of 
J  enforced  continency,  absence  of  sexual 
desii'e  may  result. 

Treatment. — Use  of  bromides,  avoid- 
ance of  sexual  excitement,  obtain  the 
patient's  confidence,  and  i-e-assure  him  as 
to  his  eventual  recovery. 

2.  Absence  of  the  Povier  of  Erection 
and,  of  Consequent  Intromissiwi  (most 
common). 

Causes. — Eai'ly  sexual  excess  before 
the  organs  are  fully  matured,  particu- 
larly as  the  result  of  excessive  and  pie- 
mature  indulgence  in  mastvu-bation. 
Sexual  excess  in  adult  life.  Hammond 
lays  down  as  a  practical  rule  that  inter- 
course once  a  week  can,  as  a  rule,  in 
healthy  men  be ,  taken  as  a  guide  from 
the  twenty-fifth  to  the  fortieth  year ; 
previous  to  the  twenty-fii-st  year  sexual 
intercourse  shoiild  not  be  practised  at  all ; 
and  between  that  age  and  twenty-five,  if 
indulged  in,  it  should  cei'tainly  not  be  more 
frequently  than  once  in  ten  or  twelve  days; 
and  it  is  a  law  to  which  there  are  no  ex- 
ceptions, that  the  greater  the  excess  the 
sooner  will  the  natural  power  be  lost. 
Other  causes  are  obesity ;  emaciation ; 
brain  afiiections,  particularly  diseases  of 
the  cerebellar  organs, — an  attack  of  apo- 
plexy often  extinguishes  both  the  desire 
and  power  for  copulation ;  affections  of  the 
spinal  cord,  though  in  the  early  stages 
the  ability  to  have  connexion  is  in  some 
of  these  diseases  increased,  and  often, 
though  weakened,  is  not  destroyed ; 
diseases  or  injuries  of  the  nerves  supply- 
ing the  generative  organs ;  excessive 
horseback  riding ;  certain  medicines,  as 
iodine  and  its  compounds;  nitrate  of 
potash ;  excessiA  e  abuse  of  alcohol, 
habitual  inebriates  often  being  miable  to 
exercise  their  sexual  powers  ;  bromides : 
castiution ;  excessive  desire,  as  is  fi-e- 
quently  seen  in  young  married  meti  ; 
fear,  or  want  of  confidence;  hypochon- 
driasis; oxalic  acid  or  phosphatic  dia- 
theses. 

IWatment.  Hygienic. — Rest  and  com- 
plete abstinence  from  all  sexual  excitement. 
In  patients  over  forty,  and  in  whom  the 
condition  has  la.sted  six  months,  no 
attempt  at  intercourse  should  be  made 
for  over  a  year.  Rest  of  mind  from  all 
lascivious  thoughts  by  a  course  of  stud}- 
or  foreign  travel.  Baths,  cold  plunge  or 
shower;  sea-batliing  ;  alternate  cold  and 
warm  douches  to  the  sexual  organs ; 
Russian  or  Turkish  baths.     The  chet 


ABSENCE  OF  POWER  OF  EJACULATING  SEMINAL  FLUID.  333 


must  be  plain  and  nutritions,  animal  food 
and  fat  being  prominent  constituents. 
Alcohol  must  be  avoided.  Daily  exer- 
cise in  the  open  aii-,  but  not  cai-ried 
beyond  the  point  of  fatigue.  Horse- 
back riding  must  be  eschewed.  Patient 
must  sleep  on  his  side  and  not  on  his 
back,  and  the  bed  should  be  a  hard 
mattress. 

External  Remedies. — Electricity  in  the 
form  of  galvanism  or  fai'adism.  In 
using  galvanism,  bring  into  use  as  strong 
a  current  as  will  cause  the  patient  a 
sUght  degree  of  discomfort.  The  elec- 
trodes are  placed^  one  in  the  nape  of  the 
neck,  and  the  other  stroked  down  the 
spine  for  a  few  minutes,  particularly 
down  the  lower  doi'sal,  lumbar,  and 
sacral  regions  ;  then  leave  the  electrodes 
in  their  position  for  some  minutes ;  next 
one  electi'ode  is  placed  on  the  sacrum 
and  the  other  on  the  perineum .  Foiu'thly, 
one  electrode  is  placed  on  the  sacrum 
and  the  other  on  the  glans  penis,  making 
and  breaking  the  current  with  the 
interruptor.  Lastly,  a  weak  current  is 
applied  to  the  testicles.  Fai'adism  is 
also  very  useful,  applied  in  the  same 
manner ;  over  the  spine  and  penis  a  wire- 
brush  electi'ode  should  be  used,  the  othei- 
electrode  being  a  metal  disc  covered  with 
wash-leather.  The  galvano-faradic  cur- 
I'ent  is  also  of  service. 

Internal  Remedies. — Phosphorus  in  the 
form  of  phosphide  of  zinc  or  dilute 
hypophosphorous  acid,  nux  vomica,  or 
strychnia.  Hammond  uses  the  following 
pili: 

R  Zinci  phosphidi  gr.  x, 
Nucis  TomicEe  ext.  gr.  xxxiij. 
M.  ft.  in  pil.  No.  C.    Dose,  one  three  times 
a  day  after  meals. 

or  this  mixture  : 

R  Strychnia  sulphatis  gr.  iij, 
Acid,  hypophosp.  dil  5iv. 
M.  ft.  sol.   Dose,  mx  in  water  three  times  a 
day. 

Tlie  dose  to  be  increased  a  drop  every 
day  up  to  twenty-five  drops,  or  phos- 
phoric acid  may  be  used  instead  of 
dilute  hypophosphorus  acid.  I  have  found 
Eastou's  .syrup  and  syr.  ferri.  phosph.  co. 
serviceable.  Cod-Hver  oil  is  a  valuable 
adjunct.  In  recent  cases  tr.  cantharides 
XV  t.d.s. 

In  impotence  depending  on  disease  of 
the  brain  or  spinal  cord,  or  on  proti-acted 
and  wasting  diseases,  as  typhoid  fevei', 


diabetes,  etc.,  the  affection  causing  it 
must  be  treated. 

3.  Absence  of  Power  of  Ejaculating 
the  Seminal  Fluid  into  the  Vagina. 

Causes. — Absence  of  the  penis,  con- 
genital or  acquii  ed ;  smallness  of  the 
penis  (very  rare) ;  great  size  of  the 
penis ;  bifurcation  of  the  male  oi-gail ; 
attachment  of  the  penis  to  the  scrotum ; 
hypospadias  and  epispadias,  if  the  open- 
ing be  near  the  I'oot  of  the  penis ; 
strictures  of  the  urethi'a ;  enlarged 
prostate  ;  spasmodic  obstruction  ;  ui'eth- 
ral  calculus ;  excessive  enlai'gement  of 
the  prepuce;  carcinoma  and  syphilitic 
warts ;  wounds,  with  loss  of  substance 
of  the  cavernous  bodies,  or  extravasa- 
tion of  blood  into  these  bodies  ;  f  oi-eign 
bodies ;  phimosis ;  gi^eat  incurvation  of 
the  male  oi'gan  from  fibrous  bands, 
cartilaginous  degeneration,  etc.  Paraly- 
sis of  the  compressor  ui  ethrse  muscle  ; 
anjBsthesia  of  the  glans  (best  treated 
by  electricity) ;  hyperesthesia  (indicates 
the  necessity  for  the  use  of  bromides 
and  lotions  of  tannic  acid,  gr.  x  to  3]). 
Absence  of  testicle ;  non-descent  of  the 
testicles;  arrest  of  development  of  the 
testes ;  atrophy  of  the  testicles,  arising 
from  cei'ebellar  disease,  inflammation, 
metastasis,  or  anything  which  deprives 
the  organ  of  blood  sxipply  or  nervous 
influence.  Bodily,  deformity  or  peculiar- 
ity, as  ankylosis  of  the  hip,  tumours, 
elephantiasis  of  the  scrotum,  excessive 
corpulence,  etc. 

4.  Absence  of  the  Ability  to  ExjJerieoice 
Pleasure  during  the  Act  of  Gojmlation 
and  during  the  Emission  of  Semen. 

Causes. — Sexual  inchfference  ;  central 
causes,  as  diseases  of  the  brain,  mental 
overwoi'k ;  excessive  sexual  indulgence ; 
advancing  yeai's ;  circumcision  ;  extreme 
narrowness  of  the  penis. 

Neuralgia  of  the  Testis  occui's  chiefly 
in  young  men  of  an  irritable,  nervous 
temperament. 

Causes. — External  violence ;  subsequent 
to  an  orchitis ;  stone  or  disease  of  the 
kidney,  ureter,  bladder,  and  ui'ethiu ; 
varicocele  ;  hajmorrhoids  ;  dyspepsia  ; 
malignant  disease  of  the  spine.  General 
conditions  occasioning  tliis  affection  are 
malaria,  gout,  anoemia,  and  a  depressed 
state  of  health. 

Symptoms.  —  Intermittent  jiaroxys- 
mal  attacks  of  severe  pain  situated  in 
the  epididymis,  or  shooting  up  the  cord 
to  the  groin ;  the  pain  may  be  so  severe 
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as  to  causG  the  patient  to  roll  on  the 
floor  in  agony  ;  during  the  paroxysms 
the  testicle  is  closely  retracted,  and  very 
sensitive  to  the  slightest  manipuhition. 
Occasionally  the  pain  is  more  of  a  dull 
aching  chui-acter,  and  relieved  by 
pressure  and  friction ;  in  some  cases 
the  pain  manifests  itself  during  con- 
nexion. The  testicle  may  atrophy  as 
a  rare  event. 

Treatment. — Quinine,  iron,  cod-liver 
oil,  zinc,  strychnia,  aconite,  and  arsenic. 
The  bowels  must  be  regulated.  Hypo- 
dermic injection  of  morphia.  Removal 
of  any  cause  of  irritation,  and  the  liver 
and  stomach  attended  to.  Counter - 
ii-ritation  along  the  course  of  the  cord. 
Conium  and  belladonna  ointments 
smeared  over  the  scrotum.  Galvanism 
is  often  of  great  service,  as  recommended 
for  impotence. 

Varicocele,  or  Enlargement  of  the 
Spermatic  Veins,  generally  commences 
about  eighteen  or  twenty,  at  the  period 
between  puberty  and  manliood. 

Causes. — -The  length  and  winding 
course  of  the  veins ;  the  numerous 
anastomoses ;  the  slight  support  afforded 
by  the  scrotum ;  the  enormous  vasculai' 
distension  during  sexual  excitement; 
the  fewness  of  the  valves ;  and  the 
pressure  the  veins  are  subjected  to  in 
their  passage  through  the  inguinal 
canals,  predispose  to  this  affection.  Ex- 
citing causes  are  venereal  excesses,  mas- 
turbation, horseback  riding,  continued 
and  prolonged  standing  or  walking; 
relaxation  of  the  scrotum  from  debility  ; 
straining  at  stool ;  and  the  presence  of 
tumours  in  the  gi-oin  or  pelvis. 

The  left  side  is  the  one  generally 
implicated,  which  has  been  accounted 
for  by  the  facts  that  it  is  exposed  to  the 
pressure  of  the  fseces  in  the  sigmoid 
flexure  of  the  colon ;  that  the  left 
testicle  hangs  lower  than  the  right ; 
that  the  left  spermatic  vein  joins  the 
left  renal  vein  at  right  angles  to  the 
stream  of  blood  flowing  through  that  vein 
to  the  vena  cava,  and  also  at  a  higher 
level  than  the  junction  of  the  right  sper- ; 
matic  vein. 

The  testicle  is  often  smaller  than  the 
natural  size  as  the  result  of  diminished 
ai-terial  blood  supply,  and  defective  deve- 
lopment, but  true  atrophy  is  very  rare. 

Symptoms.  —1.  A  tumour  of  pyramidal 
shape  with  ins  base  resting  on  the 
testicle,  and  its  apex  reaching  along 


the  cord.  It  is  soft,  compressible,  and 
knotty,  feeling  like  a  bag  of  earth- 
worms; tlie  tumour  increases  in  size 
on  standing  or  coughing,  and  diminLshes 
on  lying  down.  2.  The  dark  veins  can 
often  be  .seen  through  the  skin.  3. 
There  is  a  feeling  of  weight,  and  some- 
times a  dull,  heavy,  aching  pain  ex- 
tending up  the  cord  to  the  groin  and  back; 
as  a  rare  event  neuralgia  of  the  testis 
is  pi-esent.  4.  Debihty  of  the  generative 
organs,  with  spermatorrhoea,  sometimes 
accompanies  it,  but  this  is  infrequent. 

Diagnosis  is  made  from  hernia 
and  hydrocele  by  the  feel  of  the  swell- 
ing ;  its  broad  base,  and  narrow  apex  : 
by  it  diminishing  on  the  patient  Ipng 
down  and  filling  up  on  his  standing,  in 
spite  of  pressure  being  made  on  the 
inguinal  canal  ;  and  by  its  non-trans- 
lucency. 

Treatment.  Palliative.  —  SuspensoiT 
bandage ;  drawing  the  lower  part  of  the 
scrotum  through  a  ring  made  of  soft 
silver  and  covered  with  wash-leather; 
a  well-adjusted  truss ;  excision  of  the 
lower  part  of  the  scrotum  ;  cold  douching 
of  the  genitals ;  sea-bathing ;  iron  ; 
ergot,  tr.  hamamelis  apphed  as  a  lotion 
externally  and  given  in  small  doses 
internally ;  strict  attention  to  the  bowels. 

Radical  Cure  may  be  attempted  :  1. 
When  the  varicocele  is,  in  sf)ite  of  treat- 
ment, increasing  and  causing  pain  or 
annoyance ;  2.  Where  a  varicocele  is 
a  bar  to  entering  the  ijublic  services ; 
3.  If  the  testis  be  markedly  smaller  than 
its  fellow;  4.  In  cases  of  spermator- 
rhoea. The  object  is  to  obliterate  the 
veins  by  exciting  adhesive  inflammation 
in  them,  (a)  by  ligature,  (/?)  subcu- 
taneous section,  (y)  by  exposure,  (8) 
cautery,  (c)  aseptic  method. 

(a)  By  Ligature  (Vidal's  operation). — 
Tlie  vas  deferens,  which  can  l:)e  dis- 
tinguished by  its  firm,  whipcord-like 
feel,  is  separated  from  the  veins  and  held 
by  an  assistant ;  an  ii'on  pin  bored  with 
a  hole  at  each  end  is  passed  between 
the  vas  and  the  veins;  a  silver  wire 
threaded  on  a  special  needle,  so  that  the 
wire  will  not  catch,  is  passed  in  at  the 
same  hole  in  the  skin  as  the  pin. 
traverses  between  the  veins  and  in- 
teguments of  the  scrotum,  and  made 
to  i.ssue  at  the  same  place  as  the  pin 
made  its  exit.  We  have  now  the  silver 
wire  on  one  side  of  the  veins  and  the 
pin  on  the  other ;  the  ends  of  the  wire 
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are  threaded  through  the  holes  in  the 
pin,  which  is  twisted  round  until  the 
veins  he  compressed.  The  wire  is 
tightened  day  by  day  by  turning  the 
pin,  and  cuts  its  way  ont  in  a  week  or 
ten  days. 

Suhmtaneous  Ligature  (Erichsen's 
method). — A  needle  carrying  a  silver 
wire  is  passed  between  the  veins  and 
cord,  re-entered  at  its  point  of  exit,  and 
returned  in  front  of  the  veins  between 
them  and  the  skin,  coming  out  again 
at  the  hole  where  the  needle  was  first 
entered.  The  veins  are  thus  embraced 
in  a  loop  of  wire,  the  ends  of  which 
emerge  at  the  same  opening,  and  ai-e 
constricted  by  twisting  the  wire.  Car- 
bolised  silk  or  chi'omicised  catgut  may 
be  used  instead  of  wire,  and  tightly  tied, 
the  ends  being  cut  off  short. 

Ricord's  Method. — A  needle  is  passed 
carrying  a  thread  between  the  veins  and 
the  cord;  the  thread  is  fastened  to  a 
loop  of  strong  ligature,  and  drawn  back, 
leaving  the  loop  at  one  puncture  and 
the  two  ends  at  the  other.  The  needle 
and  thread  ai-e  then  passed  again  in  the 
opposite  dii'ection  through  the  same 
punctures,  but  in  front  of  the  veins,  and 
a  second  ligature  drawn  through.  The 
bundle  of  veins  is  now  included  between 
two  double  ligatures,  one  passing  over 
and  the  other  beneath  it.  The  ends  of 
the  thread  on  each  side  are  passed  into 
the  loop  of  the  other,  and  by  drawing 
these  ends  in  opposite  directions  the 
vessels  are  tied  beneath  the  skin. 

(yS)  Suhcutaneoiis  Section. — Two  pins 
are  passed  through  the  scrotum  between 
the  veins  and  vas  deferens,  an  inch  apart. 
Opposite  to  each  pin  the  skin  is  to  be 
protected  by  a  piece  of  cork  or  card- 
board ;  a  figure  of  8  suture  is  to  be  thrown 
round  each  pin,  so  as  to  compress  the 
vein  firmly.  A  fine  knife  is  now  intro- 
duced with  the  veins  in  front  and  vas 
deferens  behind,  the  veins  cut  across 
between  the  needles  subcutaneously,  the 
testicle  being  drawn  down.  After  forty- 
eight  hours  the  pins  are  removed. 

(y)  By  Exposure  (Ptigaud's  method). — 
Pinch  up  a  transverse  fold  of  skin, 
transfix  it,  dissect  out  the  veins  carefully, 
pass  a  strip  of  well-greased  linen  under- 
neath them,  and  bind  a  pad  of  lint  over 


them.  The  veins  shrink,  and  are  con- 
verted in  a  few  days  to  a  fibrous  cord. 

(8)  Cautery. — -Pearce  Gould  recom- 
mends that  the  vas  deferens  should  be 
carefully  separated  from  the  veins,  the 
skin  pinched  in  between  the  two  and 
transfixed  with  a  slender  knife,  and 
divided  parallel  with  the  vas  for  one- 
third  of  an  inch.  Thi'ough  this  incision 
a  needle  armed  with  a  platinum  wire  is 
passed,  and  returned  through  the  same 
skin  holes.  The  ends  of  the  loop  are  to 
be  fixed  to  an  ecraseur,  and  the  current 
from  one  cell  of  a  Grove's  battery  or 
of  a  small  bichromate  batteiy  passed 
thi'ough  it.  By  this  means  the  veins 
are  divided  without  haemorrhage.  Ham- 
son  exposes  the  veins  by  an  incision,  and 
destroys  them  with  the  thermo-cautery. 

(e)  Asejytic  Method  (Howse). — The- 
skin  on  the  aftected  side  is  shaved,  the 
patient  being  recumbent,  and  under  an> 
anaesthetic  an  incision  is  made  for  about 
1 1  inches  over  the  most  prominent  part  of 
the  varicocele,  usually  beginning  about 
half  an  inch  below  the  external  abdominal 
ring.  If  the  varicocele  be  large  the  veins; 
bulge  into  the  wound.  An  aneurism 
needle  threaded  with  carbolised  cat- 
gut is  then  passed  round  the  correspond- 
ing portion  of  varicocele  above  and  below, 
the  ligatures  are  tied  and  cut  short,  and 
the  included  portion  of  the  varicocele  is 
removed  with  scissors.  During  this  step 
care  should  be  taken  to  disturb  the  cel- 
lular tissue  and  vessels  in  relation  with- 
the  vas  deferens  as  little  as  possible.. 
The  wound  in  the  scrotum  is  then  closed, 
with  one  or  two  carbolised  silk  or  silver- 
sutures,  a  drainage  tube  inserted,  and 
the  usvial  aseptic  dressings  are  applied,, 
the  operation  being  performed  thi-ough- 
out  with  sti'ict  aseptic  precautions.  The 
patient  is  kept  in  bed  for  two  weeks,, 
after  which  he  may  get  about  with  a 
suspensory  bandage.  The  full  benefit  of 
the  operation  is  not  seen  for  a  month 
afterwards,  as  a  mass  is  felt  ujj  to  this 
time,  due  to  the  healing  of  the  veins 
and  coagulation  of  the  blood. 

The  danger  of  operations  for  varicocele 
are,  thrombosis,  phlebitis,  pyfemia,  atro- 
phy of  the  testicle,  gangrene  of  the  testi- 
cle, and  I'etvirn  of  the  varicocele  if  all 
the  veins  be  not  obliterated. 
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CHAPTER  XXXVI. 


DISEASES  OF  THE 

Amte  Prostatitis,  or  acute  inflamma- 
tion of  the  prostate  gland,  generally  re- 
sults from  cystitis,  urethritis,  stricture, 
the  use  of  instruments,  or  other  mechani- 
cal violence.  It  is  very  rarely  met  with 
as  an  idiopathic  affection.  The  predispos- 
ing causes  are  gout  and  rheumatism, 
alcohol,  and  excessive  sexual  excitement. 

Symiitoms. — 1.  Deep-seated  dull  pain, 
weight,  and  fiilness  about  the  perineum 
and  rectum.  2.  Frequent  desii'e  to  pass 
water,  attended  with  difficulty,  and  spas- 
modic pain,  especially  at  the  end  of  mic- 
turition. 3.  Shooting  pains  in  the  back, 
loins,  and  thighs,  increased  on  moving 
or  sitting.  4.  Deftecation  occasions  much 
pain.  5.  On  introducing  the  finger  into 
the  rectum  the  prostate  is  found  en- 
larged, prominent,  hard,  hot  and  tender. 
6.  Hfemorrhoids  sometimes  result,  and 
retention  of  urine.  7.  Rigors,  with 
general  fever  and  much  constitutional 
disturbance,  are  present. 

Prognosis. — Acute  prostatitis  runs  its 
course  in  seven  oi-  eight  days,  terminat- 
ing in  resolution,  chronic  prostatitis,  or 
suppuration. 

Treatment. — Rest  in  bed  with  the  hips 
elevated.  Copious  drinks  of  barley  water 
or  linseed  tea.  Acetate  of  potash,  with 
aconite  and  antimony.  Purgatives  and  a 
low  diet.  Ten  to  twenty  leeches  to  the 
perineum,  or  this  may  be  cupped  to  six  oi' 
eight  ounces.  To  relieve  pain,  bella- 
donna and  opium  suppositories,  anti- 
pyrin,  or  chloral ;  warm  hip  baths  of  ten 
minutes'  duration  frequently  repeated, 
and  hot  poppy  or  laudanum  fomenta- 
tions. Belladonna  and  glycerine  are  to  be 
smeared  over  the  perineum.  Retention 
must  be  treated  as  pi'eviously  directed. 

Chronic  Prostatitis  may  follow  the  acute 
form,  obstinate  gonorrhaa,  stiicture, 
syphilis,  vesical  calculus;  it  may  also 
aiise  from  mechanical  violence  or  sexual 
excess. 

Symptoms. — Some  frequency  of  mic- 
turition. Pain  felt  at  the  end  of  the 
penis  or  neighbourhood  of  the  anus  after 
passing  urijie,  and  occasionally  with  the 
last  few  drops  a  little  blood  may  appear. 


PEOSTATE  GLAND. 

The  stream  is  less  forcible  than  natural, 
and  the  urine  cloudy  mth  muco-puru- 
lent  deposit.  There  is  often  a  gleety 
discharge  and  a  sense  of  weight,  heat, 
and  dull  pain  in  the  perineum.  Noctur- 
nal emissions,  together  with  pain  during 
sexual  intercourse,  are  pretty  frequent. 
Constipation  of  the  bowels  and  difficulty 
in  defsecation  are  common.  On  passing 
the  finger  into  the  rectum,  the  prostate 
is  found  to  be  tender,  enlarged,  and  hard 
in  one  or  both  sides. 

Diagnosis. — From  stone  this  disease  is 
distinguished  by  the  history  of  the  case 
and  by  sounding. 

Treatment. — Rest  in  bed  at  first.  Al- 
cohol, severe  exercise,  and  sexual  inter- 
course must  be  forbidden.  Blister  the 
perineum  by  liq.  epispasticus  or  iodine  ; 
or  insei-t  a  seton  in  this  region.  Tonics, 
as  iron,  quinine,  nux  vomica,  with  a 
good  diet,  and  attention  to  the  bowels. 
Cold  hip  baths  when  the  tenderness  has 
subsided,  and  a  course  of  sea  bathing. 
Iodide  and  bromide  of  potassium  com- 
bined with  bicarbonate  and  tartrate  of 
potash  and  ergot.  Some  cases  are  im- 
proved by  the  passage  of  a  steel  sound 
from  time  to  time.  If  nocturnal  emis- 
sions be  conjoined,  the  application  of  a 
solution  of  nitrate  of  silver  (gr.  v— xx 
to  53)  to  the  prostatic  part  of  the  urethra 
is  useful. 

Prostatic  Abscess  may  result  from  acute 
prostatitis  in  debilitated  subjects,  from 
the  breaking  down  of  tubercular  deposits, 
from  calculus  or  malignant  disease,  or 
follow  chronic  prostatitis  or  hypertrophy 
of  the  pi'ostate. 

Symptoms. — When  acute,  the  symp- 
toms of  acute  prostatitis  are  increased  in 
severity,  i-igor.s,  fever,  increasing  jiain 
and  difficulty  in  micturition  and  defalca- 
tion ;  a  feeling  of  tightness  and  pulsa- 
tion in  the  perineum  or  neck  of  the 
bladder.  Delirium  may  be  present  and 
retention  of  urine.  On  examination 
per  rectum,  fluctuation  can  be  detected  ; 
if  the  matter  advance  towards  the  peri- 
neum there  is  a  marked  swelling  with 
(pdema  and  redne.ss  of  the  skin.  When 
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the  abscess  is  chronic  it  progresses  veiy 
insidiously,  with  some  pain  about  the 
perineum,  and  a  general  feeling  of  illness, 
but  no  acute  symptoms,  and  fluctuation 
may  be  very  obscure.  Prostatic  abscess 
generally  opens  into  the  urethra,  parti- 
cularly during  cathetei^ism ;  sometimes 
its  evacuation  takes  place  into  the  rec- 
tum ;  if  the  prostatic  fascia  become 
thickened  and  detached  from  the  gland, 
the  pus  may  burrow  between  the  rectum 
and  the  bladder,  and  the  abscess  open 
into  the  pelvis ;  occasionally  the  abscess 
points  in  the  perineum,  and  as  a  rare  event 
opens  the  bladder  or  peritoneal  cavity. 

Procinosis.  — Acute  abscess  generally 
terminates  favourably,  but  there  is  a 
risk  of  a  fistula  remaining;  chronic  abscess 
is  generally  a  dangerous  affection. 

Treatvient. — To  limit  the  suppuration, 
the  measures  recommended  for  acvite 
prostatitis  must  be  vigoi'ously  followed. 
Retention  of  urine  must  be  relieved  by  a 
catheter.  To  aflbrd  an  outlet  for  the 
matter  a  median  incision  should  be  made 
in  the  perineum,  from  \^  inches  to  2 
inches  deep,  chrectly  brawny  induration 
is  felt,  without  waiting  for  fluctuation. 
If  fluctuation  be  felt  through  the  rectum 
the  abscess  may  be  opened  by  a  curved 
trocar,  or  by  a  small  incision  through 
the  anterior  wall  of  the  bowel.  Peripros- 
tatic abscesses  situated  outside  the  capsule 
require  the  same  treatment. 

HypGrtro2Jhy  of  the  Prostate  never 
occurs  before  the  age  of  fifty-four  years, 
and  is  most  common  from  fifty-seven  to 
sixty. 

Causes. — These  are  not  well  known. 
Reginald  Harrison  is  of  opinion  that  the 
prostate  is  a  support  to  the  bladder,  and 
a  muscular  organ  aiding  the  natural  re- 
tention of  its  contents ;  hence  it  is  called 
into  greater  requisition  in  advancing 
years,  as  muscular  activity  diminishes, 
and  takes  on  a  condition  of  hypeitrophy, 
excess  of  quantity  making  up  for  defi- 
ciency in  quality.  Gouty  individuals  of 
plethoric  habit  of  body  wlio  follow  seden- 
tary occupations  are  especially  prone  to 
this  disease. 

Characters. — It  consists  in  an  excess 
of  development  in  the  unstriated  muscular 
fibres,  connective  tissiie  and  glandular 
tubes  and  crypts  which  compose  the 
organ.  The  un.striated  muscular  fibres 
and  connective  tif^sue  may  alone  be  hypei'- 
trophied.  Most  commonly  the  whole 
gland  isiuvolved,  although  not  uniformly, 


as  sometimes  one  lateral  lobe  is  enlarged 
to  a  much  gi'eater  extent  than  the  other, 
and  very  commonly  the  median  portion 
grows  in  a  backward  direction  towards 
the  cavity  of  the  bladder,  foi'ming  a 
rounded  tumour,  and  much  impeding 
micturition.  The  consistence  is  very 
variable,  and  may  be  haixler  or  softer 
than  the  normal  condition.  The  size 
may  be  equal  to  that  of  a  walnut  in 
slight  cases,  and  exceed  that  of  a  goose's 
egg  in  more  pronounced  specimens.  Fre- 
quently this  hypei  ti'ophy  is  accompanied 
by  prostatic  glandulai-  tumoui's  of  a  non- 
malignant  character,  and  met  with  in 
two  forms  :  (a)  Isolated  tumours  made  up 
of  a  compact  tissvie  like  that  of  the  pros- 
tate, but  with  less  of  the  glandular  struc- 
ture ;  these  may  occupy  any  pait  of  the 
organ,  but  are  most  common  in  the  lateral 
lobes ;  sometimes  they  are  completely 
isolated  by  a  limiting  fibrous  cyst.  In 
diameter  they  vary  fi'om  J^-  to  f  of  an 
inch,  and  are  easily  shelled  out  owing  to 
their  slight  connexions  with  the  gland. 
(/3)  Ovit-growths  continuous  with  the 
pi'ostate  gland,  which  have  a  great  ten- 
dency to  assume  a  polypoid  form,  and 
become  pedunculated ;  this  process  is 
most  frequent  in  the  median  lobe,  but  is 
also  met  with  in  the  posterior  part  of 
the  lateral  lobes. 

Mechanical  Effects. — The  first  and  most 
important  is  obsti'uction  to  the  flow  of 
urine  from  the  resulting  changes  in  the 
covii'se  and  length  of  the  urethra ;  the 
antei'o-posterior  diametei'  is  increased  at 
fii'st,  and  the  transverse  diminished;  the 
length  of  the  prostatic  urethra  is  aug- 
mented, and  it  becomes  tortuous ;  when 
the  middle  portion  is  enlarged,  the  urethra 
is  suddenly  curved  upwards  at  the  neck 
of  the  bladder,  whei'eas  when  a  lateral 
lobe  is  unequally  hypertrophied  the 
virethra  assumes  a  lateral  curvature  in 
the  direction  of  the  enlai'ged  lobe.  The 
inner  orifice  of  the  urethra  is  changed  in 
shape;  in  afi'ection  of  the  median  lobe  it 
takes  on  a  crescent  shape  with  the  con- 
vexity upwards,  and  in  enlargement  of 
either  lateral  lobe,  the  convexity  of  the 
crescent  lies  towards  the  side  opposite 
the  enlarged  lobe.  Sometimes  the  orifice 
is  overlapped  by  u  pedunculated  out- 
growth from  the  median  lobe  foi'ming  a 
valve  which  completely  occludes  the  ure- 
thi'a.  The  bladder  becomes  greatly  thick- 
ened from  hypertrojihy  of  its  muscular 
coat,  fasciculated,  and  sacculated  fi-om 
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the  constant  obstacle  to  the  evacnation 
of  its  contents,  and  a  ponch  forms  behind 
and  below  the  enlarged  prostate,  in  -which 
a  residnnm  of  urine  always  remains,  and 
in  which  mucus  and  i^hosphates  are  apt 
to  collect ;  the  residt  of  these  changes  is 
to  produce  a  chronic  cystitis.  The  ureters 
are  unable  to  empty  their  contents  into 
a  bladder  in  such  a  habitual  state  of  dis- 
tension, and  become  dilated,  with  thickened 
or  attenuated  walls.  The  pelves  of  the 
kidneys  are  similarly  affected,  interstitial 
nephritis  arises,  followed  by  abscess  and 
urfemia. 

Symptoms. — 1.  Diminution  in  the  force 
of  the  stream,  straining  in  passing  water. 
2.  Increased  frequency  of  micturition, 
particularly  in  the  morning  and  during 
the  night.  3.  Pain  before  passing  water, 
referred  to  the  neck  of  the  bladder,  with 
a  feeling  of  fulness  and  uneasiness  about 
the  j^erineum.  4.  The  urine  falls  directly 
downwards  and  is  not  ejected  in  a  stream, 
and  straining  does  not  aiigment  the  flow. 
5.  As  the  obstruction  increases,  mucous 
discharges  from  the  urethra,  tenesmus, 
prolapsus  ani,  and  liEemori-hoids  occur 
from  the  forcible  expulsive  efforts ;  occa- 
sionally swollen  testicle  and  hernia  are 
produced.  6.  Frequent  erections  are  not 
uncommon.  7.  Chronic  cystitis  with  its 
attendant  symptoms  appears  sooner  or 
later.  8.  Hasmorrhage  may  be  met  Avith 
at  any  time,  the  veins  round  the  prostate 
(prostatic  plexus)  become  engorged  and 
bleed  into  the  bladder ;  this  haemorrhage 
is  sudden  and  copious. 

As  the  disease  advances  the  bladder  is 
unable  to  completely  relieve  itself,  and  is 
said  to  be  engorged,  that  is,  containing  a 


varying  amount  of  urine  after  the  patient 
fancies  he  has  fully  micturated.  At 
night  the  urine  dribbles  away  uncon- 
sciously, which  is  the  result  of  overflow, 
and  indicates  retention,  not  incontinence  ; 
there  is  dulness  on  percussion  over  the 
pubes.  The  general  health  sufiers,  and 
the  patient  is  liable  to  feverish  attacks. 
Retention  may  occur  from  exposure  to 
cold  or  venereal  excitement.  The  urine 
contains  a  glairy  tenacious  mucus  and 
phosphates,  it  is  generally  thick,  fetid, 
and  highly  alkaline,  with  an  offensive 
ammoniacal  odoui'.  Phosphatic  calculus 
is  of  frequent  occurience. 

Diagnosis  is  ascertained  by  rectal  and 
uretlu'al  examination.  The  patient  is 
placed  on  his  back,  and  the  surgeon  in- 
troduces his  left  forefinger,  well  greased, 
into  the  rectum,  noting  the  size  and  form 
of  the  prostate,  its  degree  of  enlargement, 
and  whether  this  be  more  pronounced  on 
one  side  than  the  other.  If  there  be  a. 
swelling  it  is  necessary  to  feel  whether  it 
be  hard  or  soft  fluctuates,  or  be  tender. 
With  a  catheter  in  the  bladder  the  thick- 
ness of  the  prostate  ca'n  be  perceived  per 
rectum.  The  urethral  examination  is 
made  by  directing  the  patient  to  pass  as 
much  water  as  he  possibly  can,  and  then 
introducing  a  Fi'cnch  coudee  catheter 
(Nos.  14  to  16),  which  must  be  well  de- 
pressed as  it  enters  the  bladder ;  in  cases 
of  prostatic  hypertrophy  a  varpng  a  momit 
of  residual  urine,  which  may  even  reach 
several  pints,  will  be  drawn  off  and  should 
be  measured. 

To  diagnose  hyperti-ophy  of  the  pi-os- 
tate  from  strictiu-e  the  following  table 
will  be  of  service  : — 


Symptoms. 

Hypertrophy  of  Prostate. 

Stricture. 

Stream. 

Seat  of  obstruction. 
Influence  of  volition. 

Age. 

But  little  diminished  in  size. 

Seven  inches  from  meatus. 

Straining  does  not  increase  the  flow 
of  urine,  or  even  diminishes  it. 

Appears  after  fifty. 

Small. 

Within  six  inches  from  meatus. 
Straining  increases  flow. 

Occurs  before  fifty. 

Prostatic  enlargement  is  known  from 
calculus  by  the  use  of  a  sound  ;  micturi- 
tion in  stone  occurring  more  frequently  in 
the  daytime ;  and  florid  bright  blood  pre- 
senting itself  after  exercise. 

To  distinguish  the  disease  from  vesical 
tumour  is  sometimes  very  difficult ;  in  the 
latter,  microscopical  examination  of  the 
urine  may  reveal  the  structure  of  the 


,  gi'OAvth  ;  more  pain  is  caused  on  jjassing- 
an  instrument  ;  and  the  urine  contains 
I  bloody    discharges    and   flocculi,  with 
'  sabulous  matter  ;   finally   the  electric 
endoscope  may  render  service. 

Atony  of  the  bladder  and  paralysis  are 
recognised  from  hypertrophy  of  the 
prostate,  by  the  absence  of  physicnl 
signs  ;  by  the  stream  flowing  without 
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any  force  when  a  catheter  is  introduced  ; 
by  the  attack  occurring  suddenly  in 
atony,  and  being  accompanied  by  paraly- 
sis of  the  lower  extremities  in  pai'alysis. 

Treatment. — "To  prevent  the  occur- 
rence of  haemorrhage,  great  care  should  be 
taken  before  the  first  catheterism.  The 
catheter  should  never  be  used,  at  least 
on  a  first  occasion,  upon  a  person  while 
standing,   or  in  any  other   than  the 
recumbent  posture,  and  the  instrument 
should  be  of  such  a  calibre  (No.  6  or  7) 
as  to  prevent  too  rapid  emptying  of  the 
bladder.  Neither  coughing  nor  straining 
on  the  part  of  the  patient,  nor  hypo- 
gastric pressure  by  the  surgeon's  hand 
should  be  permitted  "  (Morris).  When 
a   patient   complains  of  symptoms  of 
enlarged    prostate  it  is  always  neces- 
sary to  pass  a  catheter,  but  this  should 
not  be  executed  without  taking  proper 
precautionary  measures,  such  as  before 
directed,  and  it  is  advisable  to  perform 
the  operation  in  the  patient's  own  bed- 
room, so  that  he  can  at  once  go  to  bed ; 
a  small  dose  of  opium  before  catheteri- 
sation  is  of  great  service.    As  a  general 
rule,  the  regular  use  of  a  catheter  twice 
a  day  is  required ;  the  best  instrument 
is  a  French  coudee,  but  in  some  cases  a 
bicoudee  catheter  is  more  easily  passed, 
in  others  an  English  gum  elastic  kept 
ready  for  use  on  an  exceedingly  curved 
stylet.    The  forefinger  should  be  used  as 
a  guide  in  the  rectiim,  and  the  pelvis 
raised  on  a  pillow.    Occasionally  a  silver 
prostatic   catheter   is   necessary,  four 
inches  longer  than  an  ordinary  catheter, 
with  its  curved  portion  a  third  of  circle 
5|  inches  in  diameter ;  the  handle  must 
be  v)ell  dejjressed  between  the  thighs.  If 
retention  occur,  inject  into  the  urethra 
cocain  hydrochlorate  gr.  j  in  5j  of  water 
and  alcohol  ;  try,  with  the  patient  lying 
dovm,  to  pass  a  French  coudee  catheter  ; 
if  unsuccessful,  use  the  over-curved  gum 
elastic  ;  and  if  this  fail,  the  prostatic 
silver   catheter  must  be  tried.  When 
the  instrument  passes  with  difiiculty,  a 
vulcanised  india-rubber  catheter  should 
be  tied  in.    The  sufterer  should  be  kept 
in  bed  for  three  or  four  days,  and  have 
his  bowels  acted  on  by  a  calomel  and 
colocynth   purge.    If   the   bladder  be 
much  distended,  all  the  water  it  contains 
should  not  be  drawn  off  at   the  first 
catherisation,  as   a  fatal   syncope  lias 
supervened  under  such  circumstances. 
General  Treatment. — Avoid  sitting  on 


cold  seats,  exposure  to  cold,  wet  feet, 
strong  emotion  or  excitement,  sexual 
excess,  spirits,  ricUng,  long  railway 
journeys,  or  driving.  The  patient 
should  wear  flannel  from  head  to  foot, 
and  have  waterproof  boots,  such  as  those 
with  soles  of  anhydrous  leathei-.  The 
best  stimulants,  when  these  are  required, 
are  light  Rhenish  Avines  or  claret. 
Walking  exercise  in  moderation  is  good. 
When  there  is  frequent  micturition  at 
night,  morphia  or  opium  suppositories 
are  of  great  sei*vice.  I  have  found 
patients  experience  great  benefit  from 
the  mineral  acids,  with  small  doses  of 
opium  and  belladonna.  Decoction  of 
pareira  brava,  or  infusion  of  triticum 
repens,  is  often  useful.  If  the  urine  be 
acid,  bromide  of  potassium  in  camplwr 
mixture,  and  small  doses  of  iodide  of 
potassium.  Keep  the  bowels  regular 
by  mild  aperients,  as  cascara  sagi'ada, 
senna,  i^hubarb,  magnesia,  manna, 
bitartrate  of  potash,  sulphur,  oi-  sorrte 
minei'al  water.  In  gouty  patients  vin. 
colchic.  (mx),  with  iodide  of  potassium 
at  bedtime. 

Habitual  Catheterisation  by  the  patient, 
must  be  performed  twice  or  more  often 
in  the  day,  whenever  the  residual  m  ine 
amounts  to  eight  ounces,  or  when  the 
patient  is  much  cUsturbed  at  night  and 
cannot  rest.  The  precautions  already 
mentioned  must  be  carefully  followed, 
tintil  the  patient  be  used  to  the  presence 
of  instruments,  as  continuous  urinary 
fever  is  a  common  I'esult  on  commencing 
catheter  life,  and  may  terminate  fatally  ; 
another  unfavourable  sequence  is  haemor- 
rhage from  the  kidney,  followed  by 
pyelitis  and  cystitis. 

Advanced  Prostatic  Disease.  —  In 
these  cases  the  patient's  life  becomes  a 
burden  to  him,  the  bladder  is  intolerant 
of  mine,  and  the  catheter  must  be  passed 
every  hour  or  half  hour.  To  afford 
relief  to  these  miserable  sufferers  'several 
methods  have  been  suggested  and  ex- 
ecuted. 

Sir  Henry  Thompson  recommends 
the  following  operation ;  A  large  hollow 
sound,  having  a  well-marked  curve, 
closed  by  a  bulbous-ended  stylet,  is 
passed  into  the  bladder  until  the  end  can 
be  felt  behind  the  symphysis  pubis.  This 
is  held  by  an  assistant.  The  surgeon  then 
makes  an  ii-kcLsion  three-quarters  of  an 
inch  long,  or  less,  in  the  middle  line 
I  at  the  upper  bordei'  of  the  symphysis. 
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The  forefinger  is  inserted  and  the 
tissues  separated.  Next,  with  a  bis- 
toury, the  linea  alba  is  divided  slightly, 
and  the  finger  passed  until  the  tip  of 
the  sound  be  felt  distinctly;  an  incision 
is  made  on  this  lai-ge  enough  to  allow 
the  end  of  the  sound  to  proti'ude  in  the 
■wound.  The  stylet  is  withdrawn  by  the 
urethra,  and  a  tube  of  elastic  gum,  2^ 
inches  in  length,  with  a  silver  plate, 
introduced  in  its  whole  length  into  the 
hollow  channel  of  the  sound ;  as  the 
latter  is  withdrawn,  the  end  and  part 
of  the  tube  is  left  in  the  bladder.  The 
tube  is  fastened  with  tapes  and  plaster, 
and  is  worn  continuously  ;  all  the  urine 
passes  through  the  tube.  The  patient 
must  stay  in  bed  for  a  few  days  after 
this  operation. 

Another  method  of  affording  relief  is 
to  make  a  perineal  incision  on  a  grooved 
stafi",  open  the  membranous  part  of  the 
urethra,  pass  a  narrow  blunt  gorget  into 
the  bladder,  and  insert  an  india-rubber 
tube  to  allow  the  iirine  to  run  away 
as  formed,  and  retain  it  there  for  some 
eight  weeks,  or  as  long  as  may  be  neces- 
sary. 

A  third  method  is  tunnelling  the  large 
prostate,  as  introduced  by  Reginald 
Harrison.  He  writes  :  "  This  may  be 
regarded  as  the  only  ti'eatment  which 
hitherto  has  been  immediately  followed 
by  shrinking  of  the  large  gland,  and 
complete  recovery."  Gross  wiites  of 
this  plan  :  "  My  conviction  is  that  this 
operation  is  destined  to  come  into  general 
use  in  this  class  of  cases,  of  such  frequent 
occurrence  in  advanced  life,  and  a  source 
of  so  much  suffering."  The  operation 
consists  in  puncturing  the  bladdei-  with 
a  special  trocar,  about  one  inch  in  front 
of  the  anus.  The  trocar  is  intended  to 
pass  through  the  large  prostate  into 
the  bladder  at  a  lower  level  than  that 
of  the  normal  canal,  the  object  being 
to  make  a  temporary  "low  level" 
urethra,  and  thus  to  favour  the  thorough 
drainage  of  the  viscus.  When  the 
bladder  is  largely  di.stended  ■with  water 
the  process  is  simple ;  when  this  is  not 
the  case  the  operation  is  performed  as 
follows.  The  patient  is  anaesthetised, 
placed  in  the  lithotomy  position,  a 
catheter  passed,  and  the  bladder  dis- 
tended ■with  tepid  water;  the  beak  of 
the  catheter  is  reversed  so  as  to  lie  in 
the  dip  above  the  large  gland,  and  the 
escape  of  water  from  the   bladder  is  | 


prevented  by  a  band  round  the  penis. 
The  trocar  is  introduced  through  the 
perineum  into  the  bladder  as  already 
described.  When  the  point  of  the 
trocar  enters  the  bladder  thi'ough  the 
prostate,  it  will  be  found  to  strike  the 
beak  of  the  catheter,  towards  which  it 
should  be  aimed.  The  trocar  is  hollow 
with  an  opening  by  the  side  of  its  point, 
so  that  as  soon  as  the  bladder  is  reached 
fluid  escapes  at  the  handle  ;  the  trocar 
is  then  withdrawn,  and  the  canula  left 
in  situ.  The  catheter  is  fitted  with  a 
movable  collar,  so  that  by  means  of  a 
screw  the  canula  can  be  adapted  to  the 
thickness  of  the  tissues  penetrated,  it 
not  being  desirable  to  leave  too  long  an 
end  of  it  within  the  bladder.  The  collar 
is  perforated  -with  side  holes,  by  which 
the  apparatus  is  fixed  with  a  T-bandage ; 
a  piece  of  rubber  tube  is  aflixed  to  the 
canula  to  convey  the  urine  to  a  receptacle. 

After-treatment. — After  a  few  days 
in  bed,  the  patient  is  allowed  to  rise,  and 
then  hitches  the  end  of  the  tube,  fitted 
with  a  chp,  into  a  belt  round  the  waist. 
When  he  wishes  to  pass  water,  the  tube 
is  released,  and  the  clip  taken  off.  In 
six  to  ten  weeks'  time,  when  the  urine 
flows  by  gushes  by  the  urethra,  the 
canula  can  then  be  removed,  and  the 
wound  speedily  heals.  Harrison  advises 
this  procedure,  firstly,  in  all  cases  of 
enlarged  prostate  accompanied  by 
retention,  where  cathetei'isation  is  im- 
possible ;  second!}',  to  induce  atrophy 
of  the  prostate  where  the  functions  of 
the  bladder  are  so  intei-fered  with  as 
to  render  life  almost  intolerable. 

A  fourth  method  is  to  follo^w  the  steps 
pursued  in  lithotomy,  and  incise  the 
prostate  on  both  sides  (prostatotomy). 
Lastly,  McGill  has  removed  portions  of 
the  large  prostate  with  scissoi-s  through 
a  supra-pubic  opei'ation. 

Other  Disecises  of  the  Prostate.  — 
Atrophy  of  the  prostate  may  occur  in 
old  persons,  in  some  malformations,  and 
in  exhaiistinc  (lisea.ses.  There  ai-e  no 
symptoms  and  no  treatment. 

Malignant  Disease  of  the  Prostate  is 
rare,  but  may  be"  sarconiiitous  or  .'scir- 
rhous. Thesymptoms  are  those  of  enlarged 
prostate  rapidly  increasing,  severe  jiain, 
frequent  hemorrhages,  disiigreealile  smell 
of  the  urine,  and  cachexia.  The  treat- 
ment is  palliative. 

Tubercle  of  the  Prostate  rarely  occurs, 
and  when  it  does  so  is  seconidary  to 
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tubercle  of  the  kidney,  bladder,  or  testis. 
The  prostate  is  enlai-ged,  with  symptoms 
of  chronic  prostatitis,  and  abscesses  may 
form.  There  is  a  history  of  tuberculosis. 
Pus  in  the  urine,  frequency  and  pain 
in  micturition,  pains  m  the  loin  and 
perineum,  cystitis,  are  piesent.  No  cal- 
culus can  be  detected  on  sounding. 
Treatment  is  that  for  tuberculosis  (vide 
Tuberculous  Orchitis). 

Cysts  of  the  Prostate  are  occasioned 
by  dilated  gland  follicles  of  the  size  of 
a  small  pea,  by  abscesses,  or  by  cavities 
containing  concretions  or  calculi. 

Prostatorrhoea  is  due  to  ii'ritability  of 


the  prostate,  and  is  characterised  by  a 
discharge  of  viscid  mucus  from  the 
urethra  during  defsecation  or  micturition. 
It  may  be  mistaken  for  spermatorrhoea, 
but  can  be  distinguished  by  the 
microscope. 

Treatment. — Iron,  nux  vomica,  removal 
of  local  irritation,  as  stricture,  hsemor- 
rhoids,  fissure,  etc.  Sexual  excess  or 
masturbation  must  be  prohibited  Appli- 
cations of  nitrate  of  silver  by  a  syringe- 
catheter,  blisters  to  the  perineum,  and 
the  other  measures  recommended  for 
spermatorrhoea  (q.v.). 


CHAPTER  XXXVII. 

DISEASES  OF  THE  BLADDER. — LITHOTRITY. — LITHOTOMY. 


Malformations. — The  bladder  may  be 
absent,  the  ureters  communicating  with 
the  urethra,  rectum,  or  vagina.  Two  or 
more  bladders  may  exist.  The  most 
common  malformation  is  extroversion  of 
the  bladder  (ectopia  vesicae) ;  this  consists 
in  an  absence  of  the  anterior  wall  of  the 
bladder,  with  the  integuments  covering 
it,  and  fi'equently  of  the  pubic  symphysis ; 
the  recti  muscles  are  separated  at  the 
lower  part,  leaving  a  triangular  gap. 
In  some  cases  the  whole  of  the  hypo- 
gastiic  region  is  deficient  from  the  navel 
to  the  pubes,  and  there  is  no  umbilicus. 
There  is  often  a  hernia  on  one  or  both 
sides.  By  the  pressure  of  the  abdominal 
viscera  the  posterior  wall  and  base  of 
the  bladder  are  pushed  forwards,  pro- 
ducing a  round  or  oval,  bright  red, 
vascular,  and  papillated  tumoui-,  just 
above  the  pubes,  which  is  liable  to  be 
mistaken  for  a  nsevus  or  malignant 
growth.  The  urinary  tumour  is  small 
in  the  child,  I'arely  exceeding  a  walnut ; 
in  the  adult  it  is  much  larger ;  the  size 
is  increased  when  the  abdominal  muscles 
are  contracted.  The  orifices  of  the 
ureters  can  be  seen  at  the  lower  part 
as  two  small  eminences,  from  which  the 
uiine  constantly  trickles.  A  small,  im- 
perfect penis  piojects  from  beneath  the 
lower  margin,  and  is  cleft  above  in  the 
median  line,  exposing  the  floor  of  the 
urethra  (epispadias).  The  scrotum, 
though    generally    present,    may  be 


altogether  absent  or  rudimentary ;  the 
testicles  present  similar  variations.  The 
1  deformity  is  infinitely  more  common  in 
,  the  male  sex ;  and  though  from  the  filthy 
urinous  odour  the  patient  is  a  nuisance 
to  himself  and  those  brought  in  proximity 
with  him,  it  does  not  materially  shorten 
life.  As  the  result  of  the  condition  of 
the  penis  the  suflerer  is  impotent. 

Treatment. — This  consists  in  covering 
in  the  exposed  mucous  membrane  by  a 
plastic  opei'ation,  and  wearing  a  proper 
urinal. 

Wood's  Ojieration. — A  square  flap  of 
skin,  with  its  base  adjacent  to  and 
slightly  larger  than  the  upper  margin  of 
the  opening,  and  sufficiently  long  to 
cover  the  bladder  completely,  is  raised 
from  the  abdomen  and  turned  down  witli 
the  skin  surface  near  the  bladder.  A 
pyriform  flap  is  dissected  up  on  each 
side  from  the  groin,  with  its  base  equal 
in  width  to  the  length  of  the  first  flap, 
and  directed  downwards  and  inwards  to- 
wards the  scrotum  and  thigh,  or  down- 
wards and  outwards.  These  two  flaps 
are  then  drawn  across  the  reversed  um- 
bilical flap,  meeting  in  the  median  line, 
the  raw  surfaces  of  the  groin  flaps  and 
umbilical  flap  being  in  contact.  The 
flaps  are  secured  by  hare-lip  pins,  includ- 
ing a  portion  of  the  thickness  of  the 
umbilical  flap.  The  edges  of  the  wound 
left  by  the  removal  of  the  flaps  are 
brought  together  as  much  as  possible  by 
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have-lip  pins  and  wire  sutures,  and  sup- 
ported by  broad  strips  of  plaster.  The 
patient  is  kept  in  bed  with  the  knees 
drawn  up.  The  sutures  are  removed  at 
the  end  of  a  week.  The  fissured  penis 
is  covered  in  by  raising  the  whole  f i-ont 
of  the  scrotum,  including  the  dartos  and 
the  skin  covering  the  lower  part  of  the 
penis ;  this  is  lifted  over  the  penis,  the 
surface  being  previously  freshened,  and 
united  by  a  continuous  suture. 

Cystitis,  or  inflammation  of  the  bladder, 
commences  in  the  mucous  membrane, 
and  is  met  with  in  two  forms,  the  acvite 
and  chronic. 

Acute  Cystitis.  Causes. — Extension  of 
inflammation  from  adjacent  parts,  as  the 
urethra  or  prostate,  or  after  operation 
on  the  rectum.  Any  irritation  of  the 
mucous  lining  of  the  bladder  from  cal- 
culi, foreign  bodies,  instrumental  inter- 
ference, tumours,  retention  and  decom- 
position of  urine,  chemical  irritants  taken 
by  the  mouth,  as  cantharides,  copaiba, 
turpentine,  alcohol,  etc.,  chemical  irri- 
tants injected  into  the  bladder.  Trophic 
changes  fi-om  defective  innervation,  the 
result  of  injury  or  disease  of  the  brain 
and  spinal  cord,  and  it  is  probably  in 
this  way  that  cystitis  occurs  as  a 
sequence  of  the  acute  exanthemata. 
Exposure  to  cold  with  suppression  of  the 
cutaneous  perspii-ation.  Gout.  Wounds 
or  other  direct  mechanical  injiiry  of  the 
bladder. 

Pathology. — The  whole  mucous  surface 
is  rarely  affected,  but  patches  of  irregular 
.shape  are  red,  swollen,  and  softened. 
Lymph  may  be  poui^ed  out,  and  there  is 
excessive  formation  of  mucus,  with  de- 
tachment of  the  epithelium  and  abund- 
ance of  young  cells.  In  severe  foi'ms 
the  mucous  membi-ane  may  slough. 

Symptoms  are  generally  well  mai-ked. 
In  the  more  severe  forms  arising  from 
instrumental  interference  there  are 
rigors,  fever,  thirst,  di-y  tongue,  sweat- 
ing, frequerit  micturition,  the  urine  being 
expelled  in  small  quantities,  accompanied 
by  great  pain  and  straining,  and  a  scald- 
ing sensation  at  the  neck  of  the  bladder 
and  along  the  urethra ;  tenesmus,  vomit- 
ing, acute  pain,  swelling  and  tension  in 
the  hypogastric  region,  along  the  urethra, 
in  the  perineum,  and  sometimes  in  the 
sacrum,  loins,  groins,  and  thiglis.  The 
contracted  bladder,  forming  a  small,  hard, 
round  .swelling,  can  be  felt  on  slight  pres- 
sure above  the  pubes,  which  cau.ses  ex- 


quisite pain,  and  also  by  the  finger  passed 
into  the  recturn.  The  limbs  are  bent 
and  drawn  up,  whilst  the  body  is  Vjent 
forward  to  relieve  the  abdominal  muscles. 
The  urine  is  high  -  coloured,  alkaline, 
scanty,  and  clouded;  then  bloody,  puru- 
lent, and  loaded  with  shreds  of  vesical 
epithelium,  and  chai-ged  with  urates  and 
amoi-phous  phosphates ;  it  has  a  peculiar 
fcetid  odoui'.  The  patient  may  become 
delirious,  or  fall  into  a  typhoid  condition, 
followed  frequently  by  death  in  from 
foui'  to  fourteen  days.  The  fatal  ter- 
mination is  due  to  implication  of  the 
kidneys,  suppi'ession  of  mine,  and  now 
and  then  to  peritonitis  or  septicaemia. 
In  the  milder  form,  subsequent  to  ureth- 
ritis or  exjiosure  to  cold,  the  .sjonptoms 
are  freqiient  and  painful  micturition, 
supra-pubic  pains,  pains  in  the  sacrum, 
perineum,  and  thighs,  loss  of  appetite 
and  f everishness ;  the  urine  is  cloudy, 
with  a  muco  -  purulent  deposit.  The 
mucous  membrane  of  the  neck  and  base 
of  the  bladder  are  chiefly  aft'ected,  and  the 
termination  is  usually  favourable. 

Treatment. — A  brisk  mercurial  pxirge, 
absolute  rest  in  bed,  leeches  to  the  peri- 
neum, poppy  fomentations,  or  laudanum 
and  linseed  poultices.  Hot  hip  baths  at  a 
temperature  of  100°  Fahr.,  to  108°Fahr., 
for  ten  or  fifteen  minutes  two  or  three 
times  a  day.  Small  doses  of  antimony, 
with  liquor  potassfe,  tincture  of  hyoscya- 
mus  (5ss  to  5j)>  infusion  of  jaborandi, 
in  barley  water  or  decoction  of  triticum 
repens.  Barley  water  or  linseed  tea  to 
relieve  the  thirst.  If  the  skin  be  moist, 
Dover's  powder  is  advantageous.  When 
vomiting  is  troublesome,  effervescing 
mixtures.  To  relieve  irritability  of 
the  bladder  suppositories  of  opium  and 
hyoscyamus  are  very  efficacious.  A  milk 
diet  is  the  best.  In  severe  forms  give 
plenty  of  support  and  stimulants ;  mor- 
phia by  the  mouth  or  hypodermically ; 
warm  emollient  enemata  to  relieve  the 
bowels.  Watch  for  retention  or  inflam- 
mation of  the  kidney.  In  gouty  cases 
administer  colohicum  and  carbonate  of 
lithia. 

Ch  n>  live  Cyst  it  is — Cy8torrh(ea,or  Catarrh 
of  the  Bladder. 

Causes.— It  may  follow  the  acute  form, 
but  is  nearly  always  occasioned  by  some 
obstruction  to  the  flow  of  the  urine,  as 
stricture,  urethral  or  vesical  tumours, 
enlarged  prostate,  urethral  calcvili, 
tumours  of   the  penis.    It  may  arise 
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from  foreign  bodies  in  the  bladdei',  and 
calculi ;  abnormal  states  of  the  urine,  as 
undue  acidity,  alkalinity,  etc. ;  disease 
of  neighbouring  organs,  as  the  anus, 
rectum,  vagina,  or  uterus ;  renal  disease ; 
atony  of  the  bladder;  paralysis  of  the 
bladder  ;  adhesion  to  the  intestine  or  pro- 
trusion in  a  hei'nia ;  and  lastly  from  the 
use  of  dirty  instruments. 

Pathology. — The  mucous  membrane  is 
thickened  and  congested,  and  the  mus- 
cular coat  hyperti-ophied.  In  old-stand- 
ing cases  the  bladder  may  be  thrown  into 
ridges  (fasciculated),  and  sacculi  may 
form  as  the  result  of  projections  of  the 
bladder  wall  between  the  ridges.  The 
jsacculi,  when  small,  are  composed  of  the 
whole  thickness  of  the  coats  of  the 
bladder ;  when  lai'ge,  they  consist  only 
of  mucous  membrane  and  cellular  tissue. 
They  not  unfrequently  contain  a  calculus, 
iind  always  mucus,  pus,  and  decompos- 
ing urine.  The  lining  membrane  may 
be  ulcerated,  or  covered  with  lymph  ;  in 
some  cases  a  deposit  of  pus  occurs  in  the 
thickness  of  the  bladder  wall  (abscess  of 
the  bladder). 

Symptoms. — Simple  chronic  cystitis  or 
irritability  of  the  bladder  is  the  least 
severe  form,  and  is  characterised  by 
frequency  of  micturition,  accompanied 
by  spasm,  pain,  and  an  increased  quan- 
tity of  mucus  in  the  urine.  In  the  more 
severe  form  (vesical  catarrh),  the  muco- 
purulent discharge  is  very  abundant, 
thick,  tenacious,  semi-transparent, 
Avhitish,  viscid,  and  glutinous ;  on  stand- 
ing, the  discharge  sinks  and  adheres  to 
the  bottom  of  the  vessel  containing  the 
urine,  and  is  poured  out  with  difficulty  ; 
phosphate  of  lime  or  triple  phosphate 
may  be  mixed  with  the  mucus,  forming 
white  streaks.  The  urine  is  alkaline, 
from  the  urea  being  converted  into  car- 
bonate of  ammonia,  bi-own  or  blackish  in 
oalour,  and  emits  a  foetid  offensive  odoui'. 
If  ulceration  be  present,  haemorrhage  is 
■common,  the  blood  being  mixed  with  the 
urine.  The  constitutional  symptoms  may 
be  those  of  hectic  fever,  or  a  typhoid 
condition,  or  peritonitis.  The  disease  is 
very  fatal  in  the  aged,  intemperate, 
or  where  there  is  paralysis  or  renal 
disease. 

Treatment. — Remove  the  cause,  if  pos- 
sible. Pass  a  flexible  catheter  two  or 
three  times  a  day,  and  draw  off  the 
Avater.  Wash  out  the  bladder  with  a. 
gum   elastic    catheter    and  an  india- 
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rubber  injecting  bottle,  Buckston  Brown's 
bladder  iriigator,  the  irrigating  can, 
or  india-rubber  tubing  with  a  funnel 
attached  to  the  catheter,  and  used  as  a 
siphon  ;  care  must  be  taken  not  to  inject 
more  than  an  ounce  withoiit  letting  it 
I'un  out.  Warm  water  slightly  car- 
bolised  is  a  good  injection,  later  on 
acetate  of  lead  (gr.  j  to  ^iv),  nitric  acid 
("lij  to  3j),  phosphoric  acid  diluted  or 
acetic  acid  (iniv  to  5j),  glycerine  of  tan- 
nin ("liv  to  3j),  Barff's  boro-glyceride 
(iivxij  to  3j),  sulphate  of  quinine  (gr.  ij 
to  5j),  nitrate  of  silver  (gr.  ss — j  to  §j), 
peroxide  of  hydrogen,  Collinsonia  Cana- 
densis, etc.  Chloiute  of  potash  (grs.  v — x 
to  f3j.)  is  useful  if  the  urine  be  putrid. 
If  there  be  much  pain,  poultices  of  lin- 
seed and  mustard  to  the  pubes,  and 
suppositories  of  moi'phia,  or  opium  and 
belladonna  ;  in  some  cases,  a  solution  of 
morphia  (gr.  j),  injected  into  the  bladder, 
affords  more  relief  than  suppositories. 
Galvanism,  one  electrode  on  the  peri- 
neum or  in  the  bladder,  the  other  on  the 
lumbar  spine ;  the  strength  of  the  cur- 
rent should  be  two  and  a  half  to  live 
milliamperes,  and  the  duration  of  the 
sitting  ten  minutes. 

Internal  Remedies. — Infusions  or  de- 
coctions of  triticum  repens,  alchimella 
arvensis,  buchu,  pareira  brava  and  uva 
ursi,  half  a  pint  to  a  pint  daily.  Buchu 
and  triticum  repens  may  be  used  when 
inflammation  is  present,  the  others  when 
there  is  no  inflammation,  but  profuse 
discharge.  Small  doses  of  copaiba, 
cubebs,  santal-wood  oil,  tincture  euca- 
lyptus, tincture  cantharides,  gurjun  oil, 
Venice  tuipentine,  oil  of  turpentine  {-nC^), 
quinine,  tar  capsules  or  tar  watei-,  are 
often  of  service.  If  the  urine  be  acid, 
chlorate  of  potash  (3SS  to  O  j)  or  liquor 
potass£B  and  hyoscyamus.  When  alka- 
line, benzoic  acid,  gallic  acid,  minei'al 
acids  with  opium,  lemon  juice,  and 
bismuth  are  advantageous.  DoA'er's 
powder  is  often  productive  of  benefit,  in 
fifteen  grain  doses.  The  patient  must 
avoid  stimulants,  tea,  coffee,  and  cocoa ; 
he  should  rest  in  bed,  and  keep  his  bowels 
regular.  A  strict  milk  diet  is  of  the 
utmost  value ;  the  milk  being  iced  or 
dilated  with  Vichy  water.  In  obstinate 
cases  the  neck  of  the  bladder  should  be 
opened  (cystotomy),  a.nd  a  drainage  tube 
be  inserted,  so  that  the  urine  may  drain 
away  as  soon  as  it  enters  the  bladder. 
When  typhoid  symptoms  set  in,  stimu- 
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lants,  bark,  and  ammonia,  and  fnll  doses 
of  opium  or  morphia  by  the  mouth  or 
rectum. 

In  loomen  the  local  ti'eatment  is  most 
important.  The  bladder  must  be  washed 
out  with  slightly  acidulated  warm 
water,  until  it  be  clear  of  phosphates  and 
mucus,  and  afterwards  a  solution  of 
morphia  should  be  injected.  Later  on, 
injections  of  permanganate  or  chloride  of 
potash,  and,  as  acute  symptoms  subside, 
injections  of  tannin  oi-  perchloride  of 
iron,  immediately  followed  by  morphia, 
and  finally  nitrate  of  silver. 

Hcematuria  is  the  passage  of  urine 
mixed  with  blood  ;  if  the  blood  be  in 
large  quantities  the  urine  will  appear 
bright  red  or  dark  brown ;  but  if  only 
a  small  amount  be  present,  a  smoky 
colour  is  produced.  Blood  corpuscles  can 
be  detected  by  the  microscope ;  the 
colour  disappears  on  heating,  and  albu- 
men is  precipitated.  Spectroscopically, 
blood,  even  in  minute  quantities,  will 
give  two  absorption  bands,  between  the 
Frauenhofer  lines  D  and  E,  in  the  yellow 
and  green  of  the  spectrum. 

Causes. — Constitutional.  Scurvy;  pur- 
pura; malignant  fevers;  ague;  the  acute 
exanthemata ;  hfemorrhagic  diathesis ; 
endemic  hfematuria  occurs  in  Brazil, 
West  Indies,  Mauritius,  and  Africa,  and 
is  due  to  the  presence  of  a  pai-asite  (bil- 
harzia  htematobia) ;  hsematuria  may  be 
vicarious  to  suppressed  menstrual  dis- 
charge. In  China  it  is  due  to  the 
filaria  sanguinis  hominis. — Obstructive 
causes.  Enlargement  and  induration  of 
the  liver,  and  abdominal  tumours  by 
pressure  on  the  vena  cava.  Metallic 
poisons.    Mercury,  lead,  arsenic. 

Local. — Traumatic.  External  injury, 
affecting  any  part  of  the  urinary  tract, 
severe  exertion,  blows,  strains,  and 
laceration  by  a  calculus. 

Renal. — Congestion,  acute  nephritis, 
suppurative  nephritif,  cancer,  tubercle, 
embolism,  small  calculi  in  the  tnVjules, 
hydatids,  etc.  The  hypertemia  induced 
by  violent  diuretics,  as  turpentine  and 
cantharides.    Movable  kidney. 

Ureter  ami  Pelvis. — Cancer,  tubercle, 
and  parasitical  diseases. 

Vesical. — Cystitis,  calcidus,  tumoxirs, 
sudden  evacuation  of  a  chronically  dis- 
tended bladder,  varix  vesicae,  foreign 
bodies,  ulceration. 

Prostatic. — Congestion,  hypertrophy, 
and  tumours  of  the  gland. 


Urethral. — Chordee,  rupture  in  sexual 
intei'cour.se,  strictiu^e,  gonorrhoea  and 
urethritis,  phagedfena,  impacted  calculus, 
tumours  in  the  urethra,  ulceiation  (in 
syphilis). 

Diagnosis. — It  is  important  to  ascer- 
tain the  source  of  the  blood  and  its  cause. 
"  Swim  out  in  water  all  clots  whose  oii- 
gin  is  doubtful,  in  oi-der  that  you  may 
see  the  shape.  Over  and  over  again  you 
find  yourself  able  to  diagno.se  the  ca.se  by 
this  common-sense  expedient"  (Hilton). 

Renal  Haemorrhage  is  frequently  pre- 
ceded or  accompanied  by  some  signs  of 
kidney  disease,  as  tube-casts,  albumen, 
dropsy,  and  a  history  of  renal  affection. 
The  blood  is  intimately  mixed  with  the 
urine,  giving  it  a  smoky  tint;  if  the  urine 
be  acid  the  blood  is  generally  of  renal 
origin,  but  the  administration  of  alkalies 
or  the  presence  of  much  blood  or  pus 
may  make  the  urine  alkaline.  There  is 
but  little  local  pain.  When  produced  by 
a  calculus  the  symptoms  of  such  will  be 
present ;  if  caused  by  maUgnant  disease, 
there  will  be  physical  signs  of  the  gi'owth; 
if  traumatic,  there  will  be  a  history  of 
injury. 

Hcemorrhage  from  the  Pelvis  and 
Ureters.— Irx  this  form  the  blood  is  also 
generally  intimately  mixed  with  the 
urine,  but  there  may  be  long  vermiform 
coagula  discharged. 

Vesical  Hcemorrhage. — Bloody  ui-ine,  if 
alkaUne,  is  generally  of  vesical  origin. 
The  blood  is,  as  a  i-ule,  of  a  Ijright  red  or 
pink  colour,  and  less  closely  mixed  Avith 
the  ui'ine  than  in  renal  hemorrhage  ;  if 
due  to  cystitis  there  will  be  the  s}-mptoms 
of  this  disease ;  Avhen  caused  by  calculus, 
the  symptoms  and  use  of  the  sound  will 
disclo.se  the  origin  ;  the  blood  is  bright, 
and  increased  by  exercise.  Should  the 
blood  originate  from  a  tumour,  it  is  in 
large  quantities,  irregular,  and  of  a 
bright  red  colour  or  resembling  coffee- 
grounds  ;  severe  pain  is  present,  and  a 
tumour  may  po.ssiljly  be  felt  by  examina- 
tion above  the  pubes  or  per  rectum ; 
pus  and  shreds  of  the  growth  come  away, 
and  can  be  examined  micro-scopically.  In 
vesical  ha^monliage  the  urine  fii'st  passed 
is  often  clear,  the  blood  appearing  at  the 
close  of  the  .stream,  when  it  may  be  pure. 

Prostatic  Hmmorrhage. — The  blood  is 
of  a  dark  colour,  and  often  retained  in 
the  bladder  for  some  period,  the  mine 
being  of  the  colour  of  porter  ;  the  blood 
occurs  mostly  with  the  last  of  the  stream. 
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that  first  passed  being  pale  or  less  blood- 
stained. The  history  of  the  case,  age  of 
the  patient,  and  i-esiilts  of  examination 
by  the  niethra  and  rectum  must  be 
considered. 

Urethral  Hcemorrhage. — The  history  of 
the  case  is  important.  Tlie  blood  flows 
in  a  pure  stream  indejoendent  of  the  dis- 
charge of  ririne,  and  long  slendei'  clots 
may  come  away.  If  urine  be  passed,  the 
blood  may  appear  at  the  beginning  and 
end  of  the  stream,  whilst  the  intervening 
flow  is  clear. 

Treatment. — All  constitutional  causes 
must  be  treated  on  genei-al  principles. 
When  renal,  rest  in  bed ;  Leiter's  coils  to 
the  loin ;  subcutaneous  injection  of  ergo- 
tin  ;  gallic  or  tannic  acids  ;  alum ;  lead ; 
turpentine;  infusion  of  matico  (513  om.  4 
h.  s.) ;  iron;  sulphuric  acid  ;  tincture  ha- 
mamelis;  cupping;  leeches;  aperients;  ex- 
clusive milk  diet ;  packing  in  blankets 
wrung  out  of  hot  water ;  mustard  poul- 
tices. 

In  vesical  haemorrhage — Opiiim  ;  Rvis- 
pini  styptic;  ice-cold  water  injections  in 
rectum,  with  ice-cap  or  Leiter's  coils  to 
the  pubes  ;  oil  of  turpentine  ( ^nx  to  xx) ; 
the  remedies  above  mentioned  for  renal 
haemorrhage.  If  the  bladder  be  distended 
by  a  clot  in  a  person  who  cannot  pass 
urine  by  his  own  eflbrts,  a  full-sized  ca- 
theter with  a  large  eye  must  be  passed, 
and  a  syringe  or  the  stomach  pump 
attached,  or,  preferably,  the  lithotomy 
aspirator,  to  enable  the  clot  to  be  with- 
drawn. The  clot  may  previously  be 
softened  by  injections  of  pepsine  into  the 
bladder.  When  the  clot  is  removed, 
injections  of  tr.  ferri  perchlor.  {nxxxx  to 
3iv),  or  nitrate  of  silver  (gr.  j  to  Bj) 
may  be  employed. 

Vesical  Tumours  are  classified  by  Sir 
Heniy  Thompson,  to  whom  we  owe  the 
great  pai-t  of  our  knowledge  of  this  sub- 
ject, into:  1.  Mucous  polypus,  of  the 
type  of  myxoma,  only  occurring  in  young 
children,  rarely  met  with,  generally  mul- 
tiple, growing  rapidly  and  soon  filling 
the  bladder. 

2.  Fimbriated  Papilloma,  composed  of 
mucous  membrane  developed  into  fine 
papillae,  consisting  of  long  fimbriated  pro- 
cesses of  extreme  tenuity,  and  usually 
forming  a  group  rising  from  a  circum- 
scribed base.  This  gi-owtli  is  usually 
single.  It  consists  of  a  connective  tissue 
groimdwork,  covered  by  layers  of  cylin- 
drical  or   spheroidal   epithelium,  each 


papilla  being  provided  with  a  considerable 
blood-vessel ;  in  the  deepei'  parts  are 
bands  of  non-striated  muscular  fibre. 

3.  Fibrous  papilloma  is  connected 
with  the  mucous  and  submucous  tissues. 
The  papillary  processes,  though  present, 
do  not  form  the  chief  part  of  the  gi'owth, 
which  is  chiefly  solid  and  of  a  fibroiis 
nature.  A  variety  of  this  class  is  the 
fibro-myomatous,  which  spiings  generally 
from  a  wide  base,  is  rounded  in  form,  of 
small  or  moderate  size,  and  firm  in  con- 
sistence. It  is  chiefly  formed  of  un- 
striped  muscular  fibres,  with  some 
connective  tissue  ;  the  muscular  fibi-es  ai-o 
arranged  in  trabeculae,  which  give  off 
secondary  trabeculae,  containing  more 
or  less  muscular  fibres.  The  growth  is 
covered  with  columnar  epithelium. 

4.  Transitional  type,  which  have  a 
dense  fibrous  groi  mdwork  of  very  ii-regu- 
lar  growth,  with  a  large  quantity  of 
small  nucleated  cells  interspersed  with 
various  irregular  shaped  cells. 

5.  Malignant.  —  Epithelioma,  scirr- 
hus,  and  round-celled  or  spindle-celled 
sarcomata.  The  disease  may  be  primary 
or  secondary  to  similar  affection  of  the 
prostate,  rectum,  or  uterus. 

6.  Dermoid  tumours  have  been  met 
with  on  a  few  occasions,  but  are  ex- 
tremely rare. 

Symptoms.  —  Sir  Henry  Thompson 
writes :  "  Now  the  symptoms  of  vesical 
tumour  present  nothing  special  at  the 
onset ;  a  little  undue  frequency  of  mic- 
turition is  then  commonly  the  only  sign. 
But  early  in  the  progress  of  papilloma 
there  is  an  important  sign,  characteristic 
of  it  throughout  its  entire  course,  and 
common  to  most  other  tumours  at  a  late 
period,  namely  the  appearance  of  blood 
in  the  urine.  A  single  haemorrhage 
occui-s  after  exercise,  thus  resembling 
that  from  calculus ;  hence  its  presence  is 
often  suspected,  but  with  certain  differ- 
ences which  you  may  advantageously 
note.  First  the  haemorrhage  from  j^apil- 
loma  is  generally  much  more  abundant 
than  that  of  calculus ;  and  secondly  it  is 
mostly  unaccompanied  by  pain  and  irrita- 
tion of  the  bladder.  As  the  case  advances, 
bleeding  becomes  more  frequeiit ;  pain, 
however,  is  still  rarely  comjilained  of  un- 
less obstruction  to  the  outflow  of  the 
urine  is  occasioned  by  clots.  Such  a 
history  should  always  arouse  great  sus- 
picion "  The  blood  is  often  passed  at 
the  end  of  micturition,  the  urine  flowing 
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at  the  commencement  being  clear  and 
natural,  but  becoming  of  a  blight  red 
coloui'  towai'ds  the  close.  The  debiis  of 
the  urine  must  be  cai'efully  examined 
microscopically,  and  the  bladder  should 
be  washed  out  thi'ough  a  small  evacuating 
catheter,  and  the  washings  examined, 
with  a  view  to  detect  the  chai'acteristic 
papillomatous  fragments.  The  tumour 
is  too  soft  to  be  felt  by  a  sound.  If  a 
malignant  growth  be  present  a  marked 
sign  is  bleeding  into  the  bladder,  occurring 
suddenly  and  in  large  quantities,  irregular, 
disappearing,  and  then  reappearing  at 
intervals ;  the  blood  may  be  almost  pure 
and  of  a  bright  red  colour.  Pain  is 
generally  severe ;  obstruction  to  the  flow 
of  urine  common  with  symptoms  of 
chronic  cystitis.  Pass  a  sound  and  ex- 
amine per  rectum  and  above  pubes  with 
this  in  the  bladder,  when  a  softish  mass 
may  be  detected  j  on  introducing  the 
finger  into  the  rectum,  hardness,  thicken- 
ing, and  inequality  of  the  surface  may  be 
apparent.  As  the  disease  progresses, 
rapid  loss  of  weight,  cachexia,  secondary 
imphcation  of  the  lumbar  and  pelvic 
glands,  and  death  from  exhaustion. 

Treatment. — In  those  cases  in  which 
a  papillomatous  gi-owth  is  certain  from 
microscopic  examination  of  the  debris  of 
the  urine,  a  suprapubic  opening  must 
be  made  in  the  bladder  {vide  Lithotomy). 
When  the  bladder  has  been  thus  opened, 
Sir  Henry  Thompson  advises  that  the 
index  finger  should  be  inserted  in  the 
.small  orifice,  checking  the  flow  of  water 
which  has  been  previously  injected.  The 
left  hand,  still  holding  the  hook  with 
which  the  bladder  coats  were  firmly  fixed, 
is  now  removed.  The  finger  in  the 
bladder  examines  its  wall,  and  ascertains 
the  form,  dimensions,  consistence  of  the 
tumour,  and  the  ^^'ay  it  is  connected 
with  the  mucous  membrane ;  the  rest  of 
the  inner  suiface  is  searched  for  other 
gi-owths.  The  incision  is  dilated  with 
the  finger  or  prolonged  with  the  knife, 
according  to  the  requirements  of  the  case. 
It  is  iisual  and  often  convenient  to  pass 
a  long  loop  of  stout  silk,  one  on  each  side 
of  the  upper  margins  of  the  opening  of 
the  bladder,  through  its  coats,  that  an 
assistant  may,  by  drawing  them  apart, 
display  the  cavity,  and  at  the  same  time 
preserve  the  opening  in  its  place.  The 
operator  then  applies  a  pair  of  foi-ceps  of 
appropriate  form,  sharp  or  blunt  accord- 
ing to  the  nature  of  the  tissues  to  be 


removed,  using  the  latter  only  when- 
ever it  is  not  possible  to  remove  them 
with  the  blunt  instruments.  Sir  Heniy 
Thompson  uses  forceps  with  wide  and 
serrated  margins,  of  different  patterns; 
one  straight,  resembling  lithotomy  for- 
ceps, others  curved ;  a  pair  of  each 
pattern  has  cutting  edges  for  use  when 
the  giowth  is  more  firm  and  sohd  than 
usual.  If  the  tumour  do  not  come  away 
with  gentle  efforts,  the  forceps  are  re- 
moved and  the  finger  inserted,  the  gi-owth 
being  removed  with  the  nail  or  serrated 
instrument.  In  other  cases  a  small 
ecraseur  with  a  violin-string  ligature  is 
necessaiy.  When  the  base  is  wide  such 
parts  of  the  tumour  as  can  be  safely  re- 
moved are  seized  and  destroyed  in  the 
same  manner ;  if  a  thickened  or  hardened 
base  be  encountered  it  must  be  left ;  there 
should  be  no  attempt  to  separate  this 
fiom  the  coats  of  the  bladder,  with  which 
indeed  it  is  incorporated.  When  nothing 
remains  to  be  dealt  with,  the  fluid  should 
be  allowed  to  run  out  of  the  rectal  bag, 
for  the  bleeding  is  usually  rather  fi-ee 
dming  the  removal  of  the  growth,  taking 
away  the  pressure  on  the  veins,  the  result 
of  the  bag,  powerfully  aids  in  checking  it. 
There  is  no  occasion  to  close  the  bladder, 
indeed  it  is  better  not  to  do  so.  Its 
muscular  tissues  soon  contract  and  narrow 
the  opening,  which  may  moreover  con- 
tinue to  give  exit  to  a  quantity  of  small 
tumour  debris  which  remains ;  some  of 
the  bruised  surface  of  the  base  left  behind 
will  slowly  sloitgh  and  separate.  The 
wound  is  then  treated  preciselj"  as  after 
the  suprapubic  operation  for  calculus. 

This  is  a  brief  account  of  Sir  Henry 
Thompson's  method  of  operation.  Of 
thirty -eight  cases  in  which  he  has  operated, 
there  has  been  no  return  in  at  least  five, 
ai  id  perfect  freedom  from  urinary  troubles ; 
in  twelve  cases  suflicieut  time  has  not 
elapsed  to  test  the  permanency  of  cui-e ; 
four  patients  died  within  a  few  days  after 
the  operation,  fi-om  exliaustion,  cystitis, 
and  peritonitis;  two  died  from  blood 
poisoning  on  the  twelfth  day  after  the 
operation  ;  several  are  living  with  threat- 
ening return,  and  the  great  majority 
obtained  relief  from  symptoms  and  pro- 
longation of  life. 

In  a  second  class  of  cases  the  symp- 
toms and  history  point  to  a  tumour,  but 
on  careful  examination  no  corrobora- 
tive evidence  is  afforded  by  the  micro- 
scope.   For  these,  digital  exploration  of 
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the  bladder  is  performed  by  Sir  Henry 
Thompson  in  the  following  manner-. 
Aftei'  ethei'  has  been  given,  a  median 
staff  with  a  short  curve,  wide,  and  deeply 
gi'ooved,  is  passed  into  the  bladdei-  and 
held  by  an  assistant,  the  patient  being 
then  tied  up  in  the  lithotomy  position. 
The  sui'geon  being  seated  introduces  into 
the  rectum  his  left  forefinger,  and  recog- 
nises the  grooved  staff,  and  the  apex  of  the 
prostate,  against  which  the  tip  of  the 
forefinger  is  kept.  Witli  a  long,  nan-ow, 
straight-backed  bistoury  a  vertical  in- 
cision is  made  through  tlie  skin  and 
cellular  tissue  in  the  middle  line,  about 
inches  long,  the  lower  end  of  the  in- 
cision finishing  about  three-quarters  of 
an  inch  above  the  anus.  The  bistoury 
is  next  entered,  with  the  cutting  edge 
upwai'ds,  in  a  horizontal  dii'ection, 
at  the  lower  part  of  the  incision  just 
above  the  upper  border  of  the  bowel  and 
parallel  with  it,  and  the  point  directed 
iuAvards,  until  the  membranous  part  of 
the  urethra  be  reached  and  punctured, 
the  knife  entering  fii'mly  the  groove  of 
the  staff.  Contact  being  distinct,  by  a 
to  and  fi'o  movement  of  the  knife  the 
urethra  is  incised  for  a  few  lines,  and 
tlie  bistoury  then  withdrawn,  cutting  the 
tissues  slightly  upwards.  A  tapering 
gorget-like  director  is  passed  along  the 
gi'oove  of  the  staff,  along  the  urethra 
to  the  bladder,  and  the  staff  withdrawn, 
the  director  I'etained  in  place  by  the 
right  hand,  the  left  index  finger  is  gently 
introduced  into  the  bladder  along  the 
director,  which  is  then  withdrawn.  With 
the  right  hand  firm  pressure  is  made 
above  the  pubes,  so  that  all  the  surface 
of  the  bladder  is  bi'ought  in  contact  with 
the  exploring  finger,  and  the  presence  of 
a  tumour,  its  size  and  shape,  etc.,  ascei'- 
tained.  If  no  tumour  be  present  a  stout 
india-rubber  tube,  six  inches  long,  with 
lateral  as  well  as  terminal  openings,  is 
passed  through  the  wound,  and  retained 
for  a  few  days,  with  one  end  just  in  the 
bladder.  Should  a  single  polypoid  growth 
be  found  it  can  be  easily  removed  by 
forceps  through  the  existing  opening. 
Should  the  best  course  be  i-emoval  by  a 
supra-pubic  incision,  it  should  be  at  once 
performed,  as  the  perineal  opening  does 
not  in  the  least  interfere  with  this  line 
of  action ;  the  rectum  is  to  be  distended 
in  the  usual  way,  and  the  bladder  will 
retain  the  usual  injection  in  spite  of  the 
existing  opening. 


In  maUgnant  growths  no  operation  by 
the  knife  is  ad^'isable.  To  restrain  bleed- 
ing, alum  or  iron-alum  (gr.  x  to  xv)  with 
sulphuric  acid  (mxx),  or  infusion  of 
matico  (sij)  should  be  given  every  two 
hours ;  injection  of  niti'ate  of  silver  (gr.  j 
to  giv) ;  absolute  rest  in  bed.  Opium 
or  morphia  in  sufficient  quantity  to  re- 
lieve pain. 

Atony  of  the  Bladder  arises  from  over- 
distension, the  bladder  being  unable  to 
expel  its  corktents  from  deficient  muscular 
power. 

Causes. — Hypertrophy  of  the  jDrostate; 
stiicture  of  the  urethra ;  stone,  or  tumour 
of  the  bladder  ;  long-continued  retention 
of  urine,  either  voluntary  or  from  spasm  ; 
affections  of  the  brain  ;  fevers,  or  any  long 
illness;  habitual  distension  of  the  rectum, 
or  colon;  and  pressure  of  the  gravid 
uterus,  etc. 

The  muscular  fibres,  being  greatly 
stietched,  are  weakened  and  not  suffi- 
ciently powerful  to  pass  all  the  urine,  the 
result  beuig  that  a  varying  amount  of 
residual  m'ine  is  left  behind  in  the 
bladder.  As  the  residual  urine  increases 
in  amount,  it  overcomes  the  resistance  of 
the  sphincter,  and  there  is  "overffow"  or 
dribbling  of  a  portion  of  the  urine  during 
sleep,  or  when  strong  muscular  efforts 
are  made.  It  is  important  to  remember 
that  involuntary  micturition  is  generally 
a  symptom  of  retention,  or  the  tiaie 
natvire  of  the  case  may  be  overlooked. 

Symptoms. — The  sti  eam  is  delayed  and 
feeble,  the  termination  of  the  act  lacking 
force  ;  increased  difficulty  in  micturition, 
appearing  gradually  or  suddenly  in  cases 
where  the  patient  has  been  obliged  to 
hold  his  water  over  long.  Swelling  over 
the  pubes,  which  may  reach  as  high  as 
the  umbilicus,  and  laterally  to  the  brim 
of  the  pelvis ;  dulness  on  percussion ;  on 
passing  a  finger  into  the  rectum,  and 
pressing  with  the  other  hand  over-  the 
pubes,  fluctuation  can  be  detected.  If  a 
catheter  be  inti'oduced,  the  residual  urine 
can  be  drawn  off,  and  the  diagnosis  con- 
firmed.   Cystitis  is  apt  to  occur. 

Treatment. — Withdraw  the  urine  by 
a  soft  catheter  three  or  four  times  a  day, 
and  wash  out  the  bladder.  It  is  advis- 
able the  first  time  the  water  is  drawn  off, 
not  to  use  too  lai-ge  a  catheter,  nor  evacu- 
ate all  the  urine  at  once,  for  feai-  of 
haemorrhage  into  the  bladder,  or  syncope. 
Berkeley  Hill  writes  :  "A  common  result 
after  the  abstraction  of  large  collections 
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of  urine,  is  subacvite  cystitis,  pyelitis,  and 
fatal  nephritis,  due,  it  is  believed,  to  the 
sudden  removal  of  pressure  from  the  kid- 
ney, and  to  the  introduction  of  sepsis  by 
the  use  of  unpurified  instruments."  Elec- 
tricity, with  one  reophore  over  the  pubes 
and  one  in  the  bladder,  the  galvano-fara- 
dic  current  being  very  useful.  Cold 
douches,  iron,  cantharides,  strychnia, 
ergot,  arnica,  and  nitro  -muriatic  acid,  are 
the  best  internal  remedies.  Blisters  over 
the  lumbar  or  sacral  regions.  Even 
after  patients  have  recovered  a  fair 
amount  of  powei'  over  the  bladder,  some 
residual  urine  will  often  remain,  and  must 
be  drawn  off. 

Paralysis  of  the  Bladder  is  due  to  some 
deficiency,  or  impairment  of  its  nerve  sup- 
ply, as  the  result  of  changes  in  the  nervous 
centres,  occurring  from  injury  of  the 
brain  or  spinal  cord,  oi'  from  disease  of 
these  parts  ;  in  cases  of  severe  shock ;  in 
cases  of  hysteria  ;  subsequent  to  sexual 
excess ;  in  cases  of  fever.  A  second  class 
of  cases  is  reflex,  and  the  consequence  of 
operations,  injury  or  disease  of  adjacent 
parts,  as  amputation  of  the  thigh,  liga- 
ture of  haemorrhoids,  child-birth,  etc. 
Thirdly,  certain  drugs,  especially  bella- 
donna and  hyoscyamus,  will  occasion 
paralysis  of  the  bladder. 

Symptoms  are  similar  to  those  of 
atony  of  the  bladder,  but  in  addition 
there  ai-e  often  symptoms  of  disease  of  the 
nei'vous  centres,  as  loss  of  movement, 
sensation,  etc.  Cystitis  is  exceedingly 
common. 

Treatment. — This  is  similar  to  that 
employed  for  atony.  Gross  writes  :  "In  a 
very  obstinate  case  resisting  every  known 
method  of  treatment,  both  general  and 
local,  for  ten  weeks,  relief  was  speedily 
effected  by  injections  of  strychnia.  The 
propel-  dose  of  the  article  when  thus 
admini-stered  is  from  one-sixth  to  one- 
foui'th  of  a  grain,  dissolved  in  two  ounces 
of  tepid  water,  and  repeated  every  twenty- 
four  hours." 

Incontinence  of  [Trine,  or  involuntaiy 
discharge  of  urine,  occurs  in  children  and 
adults. 

Juvenile  Incontinence  is  met  with  at 
any  age  below  puberty,  the  child  wetting 
the  bed  every  night  during  sleep.  It 
presents  itself  in  nervous,  excitable 
children,  and  in  the  dull  and  stupid.  It 
may  be  due  to  carelessness,  fear  of  dark- 
ness, or  wilfulness,  but  is  frequently 
reflex,   from  undue  sensibility   of  the 


urinary  organs,  the  result  of  masturba- 
tion, phimosis,  unnatural  sinallness  of 
the  lU'ethral  orifice,  calculus,  worms, 
gastro-intestinal  derangements,  and  ab- 
normal conditions  of  the  urine,  as  undue 
acidity. 

Treatment. — A  nourishing  diet,  dry  or 
wet  cupping  or  blisters  to  the  nape  of 
the  neck,  little  hquid  during  the  latter 
third  of  the  day,  change  of  air,  sea  bath- 
ing, cold  douche,  avoidance  of  the  dor.sal 
position  during  sleep,  and  waking  the  pa- 
tient during  the  night  in  order  to  pa.ss 
water.  The  best  internal  remedies  ai-e ; 
tr.  belladonnse  ("i  x  to  xx  t.d.s.),  tr. 
hyoscyami,  nux  vomica,  cantharides, 
copaiba,  bromides  of  iron  and  zinc,  chloral, 
tr.  gelsemini,  santonin.  Con-igan  closed 
the  preputial  orifice  with  collodion.  Gal- 
vanism is  often  of  great  service,  one  pole 
being  applied  to  the  perineum,  and  one  to 
the  lumbar  spine ;  a  current  of  2|  to  5 
milliamperes  being  applied  for  ten 
minutes  duration  ;  in  obstinate  cases  the 
negative  pole  may  be  attached  to  an 
intra-urethral  electrode.  In  debilitated 
siibjects,  iron,  iodide  of  iron,  qviinine,  the 
mineral  acids,  cod-liver  oil,  and  fresh  raw 
arterial  bullock's  blood  are  useful. 
Opium  in  some  cases,  especially  in  the 
form  of  Dover's  powder,  has  a  beneficial 
influence.  Any  accompanying  disease, 
as  worms,  phimosis,  or  calculus,  must  be 
treated,  and  the  state  of  the  digestive 
organs  attended  to.  Reginald  Harrison 
writes:  "There  is  a  form  of  ii-ritabihty  of 
the  bladder  which  is  frequently  met  with, 
especially  in  highly  intelligent  and  sensi- 
tive children,  at  about  the  age  of  ten  or 
twelve  years,  when  they  are  entering  on 
the  sterner  forms  of  educational  study. 
On  examination  of  the  urine,  it  will  be 
found  loaded  with  phosphates.  In 
remedying  this  condition,  bromides  in 
combination  with  opium  will  be  found 
invaluable.  Tlie  following  is  a  formula  I 
frequently  employ  for  this  purpose  : — 

li  Ammon.  bromid.  5] 
Mist,  acaciit  Jj 
Quin.  sulph.  (neut.)  gr.  xij 
Liq.  opii  scdativ.  5ss 
Aq.  ad.  Jvj. 

jr.  5ss  t.d.s. 

I  have  found  in  many  cases  it  is  better 
to  omit  the  quinine  from  this  prescription, 
and  give  instead  two  drachms  of  tincture 
hyo.scyami. 

Incontinence  in  the  Adult  is  generally 
due  to  habitual  engorgement  of  the 
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bladder  and  overflow  of  urine,  and  is 
tlnis  a  symptom  of  retention  due  to 
stricture,  enlarged  prostate,  cystitis, 
calculus,  atony,  or  paralysis.  In  the 
female  it  may  be  due  to  injury  of  the 
ui'ethiu,  as  pressure  of  the  fcetal  head 
during  labour;  it  is  a  very  common 
occui'rence  also  in  chronic  bi'onchitis 
during  fits  of  coughing.  Occasionally 
true  incontinence  is  met  with  in  -  the 
male  as  the  result  of  nervous  causes, 
hysteria,  sexual  excesses,  reflex  action ; 
abnormal  conditions  of  the  urine,  as  ex- 
cess of  uric  acid,  oxalates,  or  phosphates. 

Treatment  must  be  directed  to  the 
disease  on  which  it  depends ;  when 
functional,  give  quinine,  ergot,  zinc, 
strychnia,  iron,  and  the  above-men- 
tioned remedies.  Hypodermic  injection 
of  strychnia  is  useful.  Suppositories 
of  belladonna  and  opium.  A  solution 
of  niti'ate  of  silver  applied  to  the  urethra 
and  neck  of  the  bladder.  In  hysterical 
girls,  iron,  valerian,  and  the  bromides, 
with  cold  douching  and  a  blister  to  the 
sacro-lumbar  region  ;  it  is  important  to 
avoid  catheterisation,  or  the  patient  will 
not  attempt  to  pass  water  without  it. 
Galvanisation  is  as  serviceable  here  as 
in  juvenile  incontinence. 

Calculits,  or  Stone,  is  either  the  result  of 
constitutional  causes  or  abnormal  states 
of  the  system,  termed  diatheses ;  or 
secondly,  it  may  have  a  local  origin, 
being  due  to  disease  of  the  bladder. 

Uric  Acid  Diathesis  is  often  here- 
ditary, and  occurs  in  florid  and  robust 
persons,  and  is  associated  with  gout  or 
dyspepsia.  Golding  Bird  ari-anges  the 
causes  of  the  formation  of  uric  acid  de- 
posits thus  :  1.  The  waste  of  tissue  being 


more  rapid  than  the  supply,  as  in  fevers, 
rheumatism,  etc.  2.  The  supply  of 
nitrogen  in  the  food  being  greater  than 
is  required  for  the  reparation  of  the 
tissues,  as  in  over-indulgence,  especially 
in  the  use  of  animal  food.  3.  The  process 
of  digestion  being  insufficient  to  assimilate 
an  ordinaiy  and  normal  supply  of  food, 
as  in  dyspepsia.  4.  Obstruction  to  the 
cutaneous  outlet  for  nitrogenised  secre- 
tions, as  met  with  in  diseases  of  the 
skin,  variability  of  climate,  etc.  5. 
Congestion  of  the  kidneys  from  injury 
or  disease.  Murchison  beheved  that  an 
excess  of  uric  acid  was  formed  in  the 
liver  and  passed  into  the  blood  with  the 
re-absorbed  bile.  Latham  refers  the 
formation  to  the  non-transformation  or 
metabolism  of  glycocin  into  urea, 
whether  the  glycocin  be  deiived  from 
the  bile  poured  out  into  the  duodenum, 
or  found  elsewhere  in  the  body.  Frerichs 
and  Wohler  consider  the  formation  of 
uric  acid  to  be  an  intermediate  stage 
in  the  conversion  of  albuminoid  sub- 
stances into  urea,  and  that  its  presence 
in  undue  quantity  is  due  to  arrested 
oxidation. 

Condition  of  the  Urine. — The  viiine 
is  very  acid,  cloudy,  high-coloured  and 
scanty ;  on  cooling  it  deposits  a  yellow  and 
red  sediment.  The  yellow  consists  of  uric 
acid,  forming  urates  in  combination  with 
soda,  potass,  lime,  and  ammonia.  The 
red  is  due  to  the  presence  of  pupmine. 
The  sediments  disappear  on  boiling.  The 
crystals  composing  them  may  coalesce, 
forming  red  sand  resembling  cayenne 
pepper,  or  appear  in  larger  masses  the 
size  of  a  pea,  a  condition  which  is  termed 
gravel. 


(1)  TABLE  FOE  THE  MICROSCOPICAL  EXAMINATION  OP  URINARY  DEPOSITS 

(De.  Golding  Bird). 
Deposit  amorphous,  and  disappears  on  the  addition  of  liq.  potass.  =  Urates. 

))  and  is  permanent  „  ,,  =  Phosphate  of  Lime. 

„      visibly  crystalline,  and  the  crystals  octo-hedral .       .       .  =  Oxalate  of  Lime. 


hexagonal  tables  sol.  )       n  r 
in  ammonia  .       .  |  =  <-ystine 


7. 


prismatic  or  penni-" 
form,    insol.  in 
ammonia,  sol.  in 
acetic  acid  . 

radial  or  foliaceous, 
insol.  in  ammonia, 
sol.  in  acetic  acid 
with  effervescence 

radiated  or  foliace 
ous 
monia, 

acetic  acid  without 
effervescence 


Neutral 
phate. 


triple  phos- 


Carbonate  of  lime. 


;ed  or  foliace-  \ 
insol.  in  am- 1 
lia,  but  sol.  in  } 


Bibasic  triple 
phate. 


phos- 
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MICllOSCOPICAL  EXAMINATION  OP  URINARY  DEPOSITS  icmtijived). 
8.  Deposits  visibly  crystalline,  and  the  crystals  dumb-bells,  insol.  in ' 

ammonia,  sol.  in 


10. 


11. 


12, 


13. 


acetic  acid  with 
efEervescence 
dumb-bells,  sol.  by 
heat,  but  not  in 
ammonia  or  acetic 
acid 

dumb-bells,  insol.  bj 
heat,  ammonia,  or 
acetic  acid 

dumb  -  bells,     with  i 
fringed  edges,/ 
insol.   in   alcohol  \ 
and   acetic  acid, 
but    sol.   in  liq. 
potassfe 

lozenge  -  shaped  or 
compound,  insoL 
in  acetic  acid  and 
ammonia 

spherical,  with  or 
without  spicules, 
sol.  by  heat. 


Carbonate  of  lime. 


Lithate  of  soda. 


Oxalurate  of  lime. 


Uric  acid. 


Uric  acid. 


■  Urate  of  soda. 


(2)  TABLE  FOR  DISCOVERING  THE  NATURE  OF  URINARY  DEPOSITS 

BY  CHEMICAL  REAGENTS. 

1.  Deposit  white  and  sol.  by  heat       .       .       .       .       .      .       .  =  Lithates 

2.  .,         „    and  insol.  by  heat,  but  sol.  in  ammonia    .       .       .  =  Cystine 

3.  ,.         „  „  and  ammonia,  but  soluble  in  |  -c,    ii,     u     i  i. 

noAtiP.  [  Earthy  phosphates,  . 

Oxalate  or  oxalurate 
ef  Ume. 

5.  ,,      coloured  and  visibly  crystalline  =  Uric  acid 

6.  „  „      and  amorphous,  but  pale  and  readily  sol.  by  heat.  =  Lithates. 

Lithates  stained  with 


acetic  acid 
and  ammonia  and  acetic  acid 


coloured  deeply,  amorphous,  and  slowly  sol.  by  heat  | 


purpurme. 


Calculi  of  tliis  diathesis  are  either 
uric  acid  or  urate  of  ammonia. 

Uric  Acid  Calculus.  Physical  Cha- 
racters.— Small,  or  of  moderate  size; 
flattened  oval  in  shape ;  of  a  fawn 
colom-;  smooth  on  the  surface,  or 
elevated  into  small  tubercles ;  hard  and 
heavy ;  on  section  it  is  laminated  or 
radiating.    It  is  of  common  occurrence. 

Chemical  Characters, — It  becomes  red 
on  the  addition  of  nitric  acid  ;  sokible 
in  carbonate  of  potas4i,  evolving  no 
ammonia;  soluble  in  caustic  ammonia 
or  potash  ;  on  the  addition  of  an  excess 
of  acid  crystallises  in  angular  crystals ; 
not  soluble  in  water ;  gr  adually  con- 
sumed before  the  blow-pipe. 

Urate  of  Ammonia  Calculus  is  very 
rare. 

Physical  Characters. — Soft  and  brittle ; 
smooth,  or  slightly  tuberculated ;  of  a 
clay  or  slate  coloiu-;  composed  of  con- 
centric rings,  which  present  a  very  fine 
earthy    appearance    when    fractured ; 


rarelj-  exceeds  an  inch.  It  occur.s 
almost  always  in  young  children. 

Chemical  Characters. — It  becomes  red 
on  the  addition  of  nitric  acid ;  soluble 
in  carbonate  of  potash,  evolving  am- 
monia ;  soluble  in  water  when  boiled ; 
solution  in  water  with  a  few  drops  of 
ammonia,  on  evaporation  crystallises  in 
needles;  gradually  consumed  befoi-e  the 
blow-pijie. 

Treatment. — As  the  chief  causes  are 
over-indulgence  in  animal  food,  mal- 
assimilation,  and  defective  oxygenatioji 
of  the  blood,  it  is  by  attention  to  the 
diet,  and  the  skin  and  bowels  that  this 
state  is  best  treated.  Alcohol  ;  sugar  in 
any  form ;  tea ;  coflee ;  all  kinds  of 
pastry ;  new  bread ;  and  oily  or  fatty 
matter,  as  butter,  cream,  or  milk,  must 
be  avoided.  Boiled  fish,  oysters,  chicken, 
and  veal,  may  be  used.  The  patient 
must  take  regular  outdoor  exercise. 
The  skin  must  be  kept  freely  acting  by 
baths  and  friction.    Hard  water  is  to  be 
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avoided,  but  the  patient  may  drink  freely 
of  filtered  rain-watei-,  eithei-  hot  or  cold. 
Both  summer  and  winter  flannel  must 
be  worn.  It  is  of  great  importance  to 
maintain  a  healthy  action  of  the  bowels 
by  pil.  hydrarg.  gr.  |,  with  pil.  rhei  co. 
gr.  iv,  every  other  night ;  or  cascara 
sagrada  ;  or  sulphate  of  soda  with  sul- 
phate of  magnesia;  or  tartrate  of  soda  5]  in 
decoct,  aloes  co.  sjss.  The  best  aperients 
for  those  who  can  afford  them  are  the 
natm-al  mineral  waters,  as  Friedrichshall 
5viij  to  X  in  a  little  hot  water,  or  Hun- 
yadi  Janos  siv.  With  these  aperient 
waters,  which  may  be  lessened  in 
quantity,  or  increased,  according  to 
their  effect,  the  patient  should  drink 
Carlsbad  or  Vichy.  The  best  drugs  are 
colchicum,  benzoate  of  soda,  or  am- 
monia, iodide  of  sodium,  salicylates, 
guaiacum,  arsenic,  and  sulphur.  The 
salts  of  sodium,  lithium,  potassium, 
ammonium,  calcium,  and  magnesium. 
Opium,  hyoscyamus,  and  lupulin,  are 
often  very  useful.  In  some  cases  nitro- 
hydrochloric  acid,  diluted  with  a  vegetable 
bitter,  is  of  much  service  if  a  tonic  be 
required. 

Oxalic  Acid  Diathesis  is  characterised 
by  the  formation  of  oxalate  of  lime  in 
the  urine.  It  is  associated  with  mal- 
assimilation  and  nervous  exhaustion,  and 
is  thus  met  with  in  depression  from  grief, 
loss  of  blood,  overwork,  malaria,  mental 
anxiety,  venereal  excess,  and  injuries  of 
the  spinal  cord,  bi'ain,  or  spinal  nerves. 
Certain  ai-ticles  of  food,  as  tomatoes, 
rhubarb,  etc.,  and  the  sparkling  wines, 
will  produce  its  appearance  in  the  urine. 
The  patient  is  pale,  suffers  from  dys- 
pepsia, insomnia,  and  hypochondriasis ; 
there  may  be  pain  in  the  loins  and  loss 
of  sexual  power.  The  urine  is  pale,  acid, 
and  abundant,  but  contains  no  sediment. 
Ciystals  transparent,  octohedral,  or  dumb- 
bell. 

Calculus. — Oxalate  of  lime  or  mulberry 
calculus. 

Physical  Characters. — Colour  very  dark 
brown,  almost  black ;  surface  rough, 
with  large  tubercles  like  a  mulberry,  or 
rugged  and  spinous ;  consistence,  intensely 
hard ;  on  section,  imperfectly  laminated  ; 
size  seldom  exceeds  a  walnut;  shape, 
round. 

Chemical  Characters. — Not  destroyed 
by  heat ;  soluble  in  tlie  mineral  acid 
without  efTervescence ;  solution  in  acid 
when  neutralised  gives  a  white  precipitate 
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with  carbonated  alkalies  and  oxalate  of 
ammonia :  insoluble  in  acetic  acid,  liquor 
potassse,  or  ammonia ;  when  boiled  with 
carbonate  of  soda,  oxalate  of  sodium  is 
formed  in  the  solution,  and  can  be  pre- 
cipitated by  chloride  of  calcium. 

Varieties. — Besides  the  usual  form, 
three  varieties  are  met  with  :  1.  Hemp- 
seed  calcidus.—BmaW,  round,  or  oval, 
perfectly  smooth  stones,  generally  mul- 
tiple. 2.  Unmixed  crystalline  oxalate  of 
lime,  almost  devoid  of  cementing  material, 
and  crumbling  to  pieces  on  drying  or 
pressure.  3.  Snoio-iohite  oxalate  of  lime, 
which  is  only  met  with  in  the  kidney. 

Treatment.— All  vegetables  and  fruits 
containing  oxalic  acid  must  be  avoided, 
as  rhubarb  and  tomatoes;  also  those  which 
are  rich  in  malic,  citric,  or  tartaric  acids. 
Abstention  from  sugar,  sugar-forming 
food,  or  alcohol.  A  fish  diet  is  the  best, 
and  plenty  of  distilled  water.  Tonics, 
as  the  mineral  acids,  acid  phosphate  of 
soda,  iron,  zinc,  quinine.  Capsicum  and 
hyoscyamus  are  of  service.  Galvanic 
current  to  the  stomach  and  spine. 
Change  of  air  to  a  warm  and  equable 
climate. 

Phosphatic  Diathesis  occurs  in  anaemic, 
old,  broken-down  "  persons.  It  is  asso- 
ciated with  great  disturbance  of  the  diges- 
tive organs.  Other  causes  are  organic 
disease  of  the  bladder  and  kidney,  fatigue, 
over-exertion,  mental  worry,  unwhole- 
some food,  debilitating  medicines,  exces- 
sive venery,  injury  to  the  spine.  The 
urine  contains  eithei- ;  (a)  Triple  phos- 
phate, consisting  of  phosphate  of  am- 
monia and  magnesia.  It  usually  occurs 
in  minute  white  crystals,  transparent  or 
opaque,  of  a  brilliant  appearance,  with 
sharp  angles  and  edges.  Great  diversity 
of  form  is  met  with,  the  most  common 
being  right  rhombic  prisms,  penniform, 
radiated,  or  foliaceous  crystals.  They 
sometimes  form  a  film  on  the  surface  of 
the  urine.  The  urine  containing  them 
is  pale,  acid,  very  copious,  of  low  specific 
gravity,  and  precipitates  the  deposit  on 
the  application  of  heat.  It  soon  decom- 
poses, or  becomes  dark  and  alkaline,  {fi) 
Phosphate  of  lime,  which  forms  an  amor- 
j^hous  whitish,  greyish,  or  drab  powder. 
The  urine  is  pale,  copious,  of  low  specific 
gravity,  offensive,  and  mixed  with  mucus, 
(y)  Mixed  phosphates,  consist  of  the  two 
preceding  varieties,  and  are  formed  in 
the  bladder  in  cases  of  prostatic  disease, 
spinal  disease,  or  injury,  etc.  It  forms  a 
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white  thick  sediment,  and  is  usually 
combined  with  thick,  ropy  mucus.  The 
urine  is  offensive,  pale,  and  copious. 

Calculi.  —  Triple  phosphate  or  am- 
moniaco-magnesian  phosphate.  This  is 
rare. 

Pliysical  Characters. — White  shining 
crystals,  or  a  white  crust  radiating  from 
a  centre,  with  the  surface  studded  with 
crystals;  transparent  when  fresh,  after- 
wards opaque  like  chalk ;  soft  and  earthy. 

Chemical  Characters.  —  Soluble  in  hy- 
drochloric acid,  and  does  not  effervesce 
either  before  or  after  heating.  The 
solution  in  acid,  with  excess  of  ammonia, 
gives  a  white  crj^stalline  precipitate. 
Dissolves  in  acetic  acid  without  effer- 
vescence. Is  insoluble  in  caustic  potash 
or  ammonia.  With  half  its  bulk  of  bone- 
earth  it  is  very  fusible  before  the  blow- 
pipe, giving  off  an  ammoniacal  odour. 

Phos2)hate  of  Lime  or  Bone-Earth  Cal- 
culus. 

Physical  Character s.—S^hen.  of  renal 
oiigin,  pale  brown  in  coloui' ;  smooth  sur- 
face, like  porcelain  ;  loosely  laminated  in 
sti'uctui'e ;  shape  geneially  oval  and  size 
small.  It  is  of  rare  occurrence.  When 
formed  in  the  bladdei-  it  jaresents  itself 
in  irregular  masses,  like  mortar,  or  a 
granular  semi  -  crystalline  powder  en- 
veloped in  a  tenacious  mucus. 

-  Chemical  Characters. — Soluble  in  hy- 
drochloric acid,  and  does  not  effervesce 
either  before  or  after  heating ;  solution 
in  acid  with  excess  of  ammonia  gives  an 
amorphous  pi-ecipitate ;  with  twice  its 
bulk  of  phosphate  of  ammonia  and  mag- 
nesia it  is  very  fusible  before  the  blow- 
pipe. 

Mixed  Phosphates — Fusible  Calcvlus 
or  Mixed  Calcic  and  Ammonio-Magnesic 
Phosphates  is  the  most  common  of  all 
phosphatic  calculi,  and  consists  of  three 
salts  :  phosphates  of  lime,  magnesia,  and 
.ammonia.  It  constitutes,  it  is  beheved, 
about  one-twelfth  of  all  calculi. 

Physiml  Characters. — Colour,  white, 
like  chalk  ;  shape,  that  of  the  cavity  in 
which  it  lies ;  size,  often  very  large ; 
structure,  laminated  or  compact  and 
friable.  It  is  common  as  an  incrustation 
•of  foreign  bodies  introduced  into  the 
bladder. 

Chemical  Characters. — Soluble  in  hy- 
drochloric acid,  and  does  not  effervesce 
either  before  or  after  heating ;  the  solu- 
tion in  acid,  with  exce-ss  of  ammonia, 
^ives  a  white,  partly  cry.stalline,  partly 


amorphous  precipitate.  Very  fusible, 
before  the  blow-pipe,  into  an  enamel-like 
or  glassy  material. 

Treatment  of  thLs  diathesis  consists  in 
improving  the  digestive  functions  by  a 
carefully  regulated  diet  and  suitable 
aperients.  Modei'ate  exercise  in  the  open 
au-.  Dilute  nitio-hydrochloric  acid  with 
opium  is  very  useful.  Tonics,  as  per- 
chloride  of  iron,  nux  vomica,  etc.  The 
administration  of  raw  arterial  bullock's 
blood,  as  introduced  by  Dr.  Abrath,  is 
very  serviceable. 

Other  Calcidi,  of  rare  occurrence,  are 
carbonate  of  lime,  cystine,  and  xanthine. 

Carbonate  of  Lime  is  of  very  infrequent 
appearance. 

Physical  CJiaracters. — Of  small  size, 
rarely  exceeding  an  almond;  round  and 
flattened;  light  brown;  compact  and 
lamellar  in  structure,  and  very  hard. 
Generally  multiple. 

Chemical  Characters. — Not  destroyed 
by  heat ;  soluble  in  hydrochloric  acid, 
and  effervesces  before  heating ;  soluble 
in  the  other  mineral  acids,  \vith  effer- 
vescence ;  solution  in  acid,  when  neu- 
tralised, gives  a  precipitate  with  the 
carbonated  alkahes  and  oxalate  of 
ammonia ;  soluble  in  dilute  acetic  acid, 
with  effervescence. 

Cystine  or  Cystic  Oxide  Calculus  is 
a  rare  form,  containing  26  per  cent,  of 
sulphur. 

Physical  Characters.  —  Round  and 
smooth,  or  covered  with  small  tubercles 
or  shai'p  projections ;  yellowish  or  green- 
ish in  colour;  semi-transparent,  waxy, 
and  glistening ;  soft ;  imperfectly  radi- 
ated in  structure. 

Cliemical  Cluiracters. — It  does  not  be- 
come red  on  the  addition  of  nitric  acid  ; 
soluble  in  ammonia,  crystallising  when 
evaporated  in  six-sided  plates ;  soluble  in 
strong  caustic  potash,  the  solution  when 
boiled  for  a  few  minutes,  on  the  addition 
of  a  drop  of  dilute  acetat*  of  lead,  gives 
sulphide  of  lead. 

Xanthine^  Xanthic  Oxide,  or  Uric  Oxide 
Ccdculus  is  extremely  rare,  having  only 
been  met  with  in  three  recorded  cases. 

Physic(d  Character's. — Hard   in  con 
sistence  ;  flattened  oval  in  shape ;  gene- 
rally small  in  size  ;  colour,  partly  bi-ight 
brown,   and   partly   of   a   flesh   tint ; 
structure  laminated. 

Chemiml  Characters. — Does  not  l'>e- 
come  red  on  the  addition  of  nitric  acid ; 
soluble  in   ammonia,  not  crystallising 
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when  evaporated,  and  insoluble  in  car- 
bonate of  potassium ;  dissolves,  without 
effervescence,  in  nitric  acid,  leaving  a 


lemon-coloured  residue ;  soluble  in  strong 
sulphuric  acid,  and  not  precipitated  by 
dihition. 


TABLE  OF  THE  PHYSICAL  CHAKACTERS  OP  URINARY  CALCULI. 


1.  Uric  acid. 


Name. 


Shape. 


2.  Urate  of  am- 
monia. 

3.  Xanthine  or 
uric  oxide. 


4.  Cystine  or 
cystic  oxide. 


5.  Oxalate  of 
lime  or  mul- 
berry calculus 

6.  Triple  phoa 
phate  or  am 
moniaco  -  mag- 
nesian  phos- 
phate calculus. 

7.  Phosphate  of 
lime  or  bone, 
earth  calculus. 


Flattened     oval :  Fawn, 
smooth  on  sur 
face  or  covered 
with  small 
tubercles. 
Ovoid,  smooth  or  Clay, 
slightly  tuber- 
culated. 
Flattened  oval. 


Colour. 


Hard.  Fracture 
crystalline. 


CONSISTENCE' 


Size. 


Weight. 


Small  or 
moderate. 


Heavy. 


Soft  and  brit- Rarely  ex 
tie.  Fracture  ceedsone 


8.  Mixed  phos 
phates,  fusible 
calculus,  or 
mixed  calcic 
and  ammonio- 
magnesicphos 
phates. 

9.  Carbonate  of 
lime. 


Round  and  smooth, 
or  covered  with 
small  tubercles 
or  sharp  projec 
tions. 
Round  but  rough, 
with  large  tuber 
cles  like  a  mul 
berry. 
Irregular;  surface 
studded  with 
crystals. 

Renal  origin. — 
Smooth,  sphere 
idal,  like  porce- 
lain. Vesical 
origin. — IrregU' 
lar  masses,  like 
mortar  or 
granular  semi- 
crystaUine  pow- 
der enveloped  in 
mucus. 
That  of  the  cavity 
in  which  it  lies 


Partly  light 
brown  and 
partly  flesh 
colour. 
Yellow  or 
greenish, 
semi-trans- 
parent, 
glistening, 
Very  dark 
brown,  al 
most  black 


earthy. 
Hard.  Fracture 
not  crystal- 
line. 


inch. 
Small. 


Soft.  Fracture  Small, 
crystalline. 


Transparent 
when  fresh, 
afterwards 
opaque 
white. 


Round    and   flat- Bight  brown, 
tened. 


Intensely  hard 
Fracture 
crystalline. 

Soft  and 
earthy,  or 
fracture  may 
be  crystal 
line. 


White,  like 
chalk. 


Seldom 
larger 
than  a 
walnut. 
Gen  erally 
large. 


Large. 


Very 
heavy, 


Section. 


Very  friable  or 
pulverescent 
or  moist  like 
chalk. 


Large 


Very  hard,  but 
sometimes 
soft  and  fri- 
able. 


Small. 


Laminated  or 
radiating. 


Homogeneous; 
sometimes 
laminated. 

Laminated. 


Imperfect  ly 
radiated. 


Imperfectly 
laminated  in 
irregular 
wavy  lines 

Imperfectly 
laminated. 


Loosely  lami- 
nated struC' 
ture. 


Laminated 
semi-crystal- 
line or  amor- 
phous. 


Laminated. 


General  Characters  of  Calculi. — Struc- 
ture. Most  calculi  consist  of  a  centre 
or  nucleus,  a  body  or  intermediate  part, 
and  a  crust  or  outer  coating.  When 
these  are  composed  of  the  same  chemical 
substance,  the  calculus  is  termed  Uniform 
or  Simple ;  when  made  of  two  or  more 
chemical  substances,  the  calculus  is  said  to 
be  Mixed,  Heterogeneous,  or  Compound ; 
if  the  stone  be  made  up  of  different  ele- 
ments, succeeding  one  another  in  regular 
layers,  the  name  Alternating  is  applied. 
The  nucleus  most  frequently  consists  of 
uric  acid,  next  of  oxalate  of  lime,  and 
rarely  of  pho.sphates  ;  the  stone  is  classed 


in  accordance  with  the  composition  of  its 
nucleus.  The  nucleus,  as  a  rule,  occupies 
the  geometrical  centre  of  the  calculus; 
but,  as  a  rare  event,  it  is  eccentric,  or 
there  may  be  several  distinct  nuclei.  In 
a  few  instances  calculi  have  no  nuclevis, 
the  centre  being  occupied  by  a  space ; 
inspissated  mucus,  lymph,  hair,  blood- 
clot,  or  a  foi'eign  body,  may  serve  the 
purpose  of  a  nucleus.  The  calculous 
matter  may  have  a  continuous  arrange- 
ment, but  is  usually  deposited  in  concen- 
tric layers  or  laminae,  and  sometimes  in 
lines  radiating  from  a  centre;  lamina- 
tion depends  on  varying  states  of  the 

23 
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urine.  A  calculus  with  a  uric  acid 
nucleus  generally  has  a  body  of  ui'ates, 
with  often  a  crust  of  phosphates ;  an  oxa- 
late of  lime  nucleus  usvially  has  a  body 
of  the  same  substance,  and  may  be  crusted 
with  phosphates ;  when  the  nucleus  is 
phosphatic  the  rest  of  the  calculus  is  of 
the  same  substance.  The  chemical  con- 
stituents of  the  stone  are  held  together 
by  a  kind  of  cement,  which  is  believed  to 
be  derived  from  animal  matter,  either 
mucus,  fibrin,  or  fatty  matter ;  perhaps 
blood,  epithelial  scales,  or  even  pus. 

Origin. — When  arising  from  some  dia- 
thesis due  to  mal-assimUation,  the  calculus 
or  nucleus  of  a  calculus  is  formed  in  the  kid- 
ney, of  which  the  most  common  examples 
are  uric  acid  and  oxalate  of  lime.  When 
occasioned  by  the  presence  of  a  foreign 
body  in  the  bladder,  as  a  pin,  straw,  etc., 
or  due  to  stagnation  of  the  urine  in  the 
bladder,  the  calculus,  which  is  phosphatic, 
is  of  vesical  origin. 

Number  varies :  the  renal  are  generally 
two  or  more;  the  vesical,  one,  but 
occasionally  numerous ;  the  prostatic 
many. 

Volume  ranges  from  a  pea  to  a  cricket 
ball,  and  depends  greatly  on  the  chemical 
composition,  the  phosphatic  being  the 
largest.  The  duration  of  the  ailment  has 
a  great  deal  to  do  with  the  size. 

Weight  differs,  from  a  few  grains  to 
several  ounces,  and  depends  on  the 
chemical  composition ;  the  phosphatic  are 
vei-y  light,  the  oxalates  heavy.  Most 
calculi  are  under  an  ounce.  A  stone  will 
weigh  more  at  the  time  of  its  extraction 
than  it  will  a  few  days  afterwards,  owing 
to  the  loss  of  weight  from  evaporation. 

Sha/pe  presents  great  differences  :  the 
vesical  are  generally  oval;  the  uric 
acid  and  urate  of  ammonia  are  smooth 
and  regular ;  oxalates,  tuberculated  glo- 
bular, or  square-shaped ;  phosphatic, 
irregular  and  contorted. 

Consistence. —  Phosphatic,  soft ;  uric 
acid,  hard  and  brittle;  oxalates,  very 
hard. 

Situation. — Calculi  generally  lie  loose 
in  the  bladder,  but  may  be  contained  in 
a  pouch  in  the  bladder  wall  (encysted), 
fixed  in  the  urethra,  or  deposited  on  and 
enclosed  in  a  fungoid  tumour. 

Influence  of  Age. — Most  cases  of  cal- 
culi occur  from  fifty-five  to  seventy-five, 
in  proportion  to  the  existing  population 
at  this  age ;  the  next  most  common 
period  is  below  puberty  ;  whilst,  although 


met  with,  it  is  comparatively  rare  in 
middle  life.  Gross,  in  his  "  Treatise  on 
the  Urinary  Organs,"  gives  the  ages  of 
6,042  cases  of  stone  in  the  bladder ;  of 
which  2,334  were  observed  from  the  first 
to  the  tenth  year,  1,079  from  the  tenth 
to  the  twentieth,  513  from  the  twentieth 
to  the  thirtieth,  353  from  the  thirtieth 
to  the  fortieth,  422  from  the  fortieth  to 
the  fiftieth,  536  from  the  fiftieth  to  the 
sixtieth,  587  from  the  sixtieth  to  the 
seventieth,  201  from  the  seventieth  to 
the  eightieth,  and  17  from  the  eightieth 
to  the  ninetieth. 

Sex. — More  common  in  the  male  than 
the  female,  in  the  proportion  of  one  to 
twenty. 

Station. — It  is  most  frequent  in  the 
children  of  the  poor,  and  in  persons 
past  middle  life  who  are  in  afiiuent 
circumstances. 

Climate  and  Locality.  —  It  is  more 
common  in  humid  and  moist  countries 
of  .moderate  and  changeable  tempera- 
ture, such  as  Holland,  Prance,  England, 
and  Germany.  It  is  frequent  in  Egypt, 
Isle  of  France,  Bagdad,  Eu.ssia,  India, 
and  the  West  Indies.  In  some  parts 
of  a  country  it  may  be  more  prevalent 
than  in  others,  as  in  Norfolk  in  Eng- 
land, and  the  North  and  North-Eastern 
parts  of  Scotland.  In  America,  the 
States  of  Kentucky,  Virginia,  Ohio, 
Missoiiri,  Alabama,  Maryland,  Indiana, 
Pennsylvania,  and  Tennessee,  are  those 
in  which  stone  is  most  common.  In 
Central  Russia  it  is  more  common  than 
in  other  parts  of  that  country.  In 
China,  stone  is  confined  almost  exclus- 
ively to  the  province  of  Canton.  The 
negro  race  rarely  suffers  from  stone.  It 
is  said,  and,  as  far  as  my  experience  goes, 
truly,  that  sea-faring  people  are  remark- 
ably exempt  from  stone  in  the  bladder. 

Symptoms. — 1.  Frequeyicy  of  Micturi- 
tion, increased  especially  during  the  day 
and  on  active  movement,  but  less  at 
night.  2.  Pain  at  the  lower  part  of 
the  glans  penis  during  and  after  passing 
water,  as  the  stone  is  then  in  contact 
with  tlie  bladder.  The  pain  may  be 
referred  to  more  distant  parts.  a.s  the 
inner  side  of  the  thighs,  testicles,  and 
feet.  Children  constantly  pull  the  pre- 
puce to  relieve  pain,  and  tliis  gives  rise 
to  an  elongated  condition.  The  pain  is 
increasetl  by  any  jolting  movement,  as 
walking,  l  iding,  dri\ang,  or  jumping,  etc. 
3.  An  altered  state  of  the  xorine. — The 
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urine  contains  pus  and  mnjcus  as  the 
result  of  accompanying  cystitis.  4. 
Blood  in  the  urine. — Hsematuria  is  gene- 
rally present  at  some  time  after  active 
motion,  but  the  quantity  is  small.  5. 
Interruption  to  the  flow  of  urine,  which 
stops  suddenly,  owing  to  the  stone  being 
washed  forwards,  and  closing  the  urethral 
orifice  at  the  neck  of  the  bladder.  6.  As 
the  result  of  the  irritation  of  a  calculus, 
erections  of  the  penis,  prolapsus  ani,  re- 
traction of  the  testicle,  hsemorrhoids, 
and  tenesmus  may  be  present. 

Physical  Signs.  Sounding  for  Stone. — 
The  sound  should  have  a  small,  short 
beak  and  a  cylindrical  handle,  as  recom- 
mended by  Sir  Henry  Thompson.  The 
patient  should  fii'st  have  an  enema  to 
empty  the  rectum,  and  the  urine  should 
be  previously  examined  to  ascertain  the 
state  of  the  kidneys.  The  patient  being 
recumbent,  with  the  buttocks  raised  by  a 
pillow,  if  a  child,  an  ansesthetic  is  ad- 
ministered ;  this  measure,  although  not 
incUspensable,  being  also  very  useful  in 
adults.  The  bladder  should  contain  an 
ounce  or  two  of  fluid. 

Introduction. — The  operator  stands  on 
the  right  side  of  the  recumbent  patient, 
holding  the  sound,  well  oiled  and  warmed, 
in  his  right  hand;  he  inserts  the  beak 
into  the  meatus  and  draws  the  penis 
along  the  sound  for  four  inches,  the 
sound  being  gradually  raised  into  a 
vertical  position.  The  instrument  must 
be  introduced  with  the  utmost  careful- 
ness and  gentleness,  slowly  allowing  it 
to  glide  along  the  canal  by  its  own 
weight  until  it  slips  beneath  the  pubic 
arch,  when  the  handle  must  be  depressed 
between  the  thighs.  Having  reached 
the  bladder,  the  beak  is  turned  towards 
the  back  of  the  bladder,  and  gently 
moved  from  side  to  side ;  it  is  then 
drawn  forward  on  the  right  side,  and 
then  on  the  left ;  lastly,  the  handle  is 
raised,  and  the  base  of  the  bladder  ex- 
amined. Large  calculi  a.re  geneivally 
found  near  the  neck  of  the  bladder  and 
on  the  right  side;  small  and  medium- 
sized  lie  at  the  base  to  the  right 
or  left.  If  the  stone  cannot  be  de- 
tected, the  handle  of  the  sound  must 
be  raised  with  the  beak  downwards,  as 
the  calculus  may  be  lodged  in  a  pouch 
behind  the  pi'ostate.  Should  no  stone 
be  found,  the  patient  may  be  examined 
standing,  water  may  be  injected  into  the 
bladder,  and  a  finger  in  the  lectum  with 
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an  assistant's  hand  pressing  gently  above 
the  pubes  will  aid  in  the  examination. 
When  a  stone  is  struck  hy  a  sound  a  dis- 
tinct sensation  is  felt,  and  a  correspondin 
sound  heard.  Patients  should  not  b 
sounded  until  prepared  for  the  operation 
by  previous  rest  in  bed,  attention  to  diet, 
etc. ;  nor  should  they  be  allowed  to 
travel  any  distance  immecUately  before 
or  after  the  operation,  confinement  to 
bed  in  a  warm  room  for  at  least  a  day 
being  an  essential  condition  of  safety. 

Sounding  enables  the  surgeon  not  only 
to  detect  the  presence  of  a  stone,  but 
to  ascertain  the  size,  situation,  number, 
and  density. 

The  size  is  best  detei'mined  by  using 
Sir  Henry  Thompson's  sound,  which  has  a 
metallic  collar  sliding  along  a  graduated 
shaft.  The  sound  is  cai-efully  moved 
just  beyond  the  distal  end  of  the  calculus, 
the  collar  is  slipped  down  to  the  meatus ; 
the  sound  is  now  carefully  withdrawn, 
tapping  the  stone  until  the  proximal  end 
is  reached ;  the  distance  of  the  collar 
from  the  meatus  will  mark  the  diameter 
of  the  stone.  Another  plan  is  to  seize 
the  stone  with  the  blades  of  a  lithotrite. 

The  situation. — Whether  the  stone  be 
loose  and  free,  or  fixed  and  encysted,  can 
be  proved.  If  encysted  the  sound  strikes 
the  calculus  at  times,  but  not  at  others  ; 
the  stone  is  always  found  at  the  same 
place ;  the  beak  cannot  be  passed  round 
it. 

The  number  can  sometimes  be  perceived 
by  the  sound,  but  it  is  advisable  to  use 
a  lithotrite,  seize  the  stone,  and  then 
search  for  more. 

The  density. — Phosphatic  calculi  give 
a  dull  note ;  viric  acid  a  clear,  ringing, 
metallic  resonance.  When  grasped  by 
the  lithotrite  the  phospha,tic  is  gritty, 
but  easily  yielding  ;  the  uric  acid  hard, 
but  yields  on  pressure ;  the  oxalate  of 
lime  very  hard  and  unyielding. 

Errors  ioi  Sounding. — These  are  two- 
fold :  1 .  Failure  to  recognise  a  stone 
although  present ;  2.  Detection  of  a 
stone  when  the  bladder  does  not  contain 
one. 

\.  Failure  to  recognise  a  stone,  though 
this  be  present,  may  arise  from  it  being 
coated  with  an  imperfectly  organised 
leather-like  substance  whicli  conceals  it 
from  detection  by  the  sound  (Hai'i-ison). 
In  enlarged  prostate,  if  the  surgeon  be 
not  careful  he  may  not  reach  the  bladder 
with  the  sound ;  the  bladder  being  at  a 
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great  distance,  when  the  soimd  is  in 
the  prostatic  sinus,  from  the  depth  the 
instrument  has  reached  and  its  being 
movable  fi'om  side  to  side,  the  operator 
may  consider  it  is  in  the  bladder.  To 
avoid  this,  the  patient's  hips  must  be  well 
i-aised,  and  the  sound  greatly  depi-essed 
between  the  thighs,  a  rotatoiy  motion 
being  employed.  Should  this  be  un- 
successful, a  sound  with  a  large  curve 
should  be  used.  Another  source  of  error 
is  introducing  the  sound  too  quickly  and 
without  rotation,  and  thus  passing  the 
stone  as  it  lies  at  the  neck  of  the  bladder. 
If  the  stone  be  very  small,  and  too  much 
fluid  be  in  the  bladder,  the  sound  may 
miss  it.  When  the  stone  is  encysted, 
or  lodged  in  a  pouch  at  the  base  of  the 
bladder  just  behind  an  enlarged  prostate, 
or  occupying  a  dilated  ureter,  or  a  pouch 
in  the  prostate  gland  itself,  it  may  be 
unrecognised. 

2.  Detection  of  a  stone  when  the 
bladder  does  not  contain  one. — A  hard 
and  fasciculated  bladder  with  calcareous 
matter  adhering  to  its  walls  may  be 
mistaken  for  a  calculus ;  but  this  gives 
a  rough,  grating  sensation,  and  no  stone 
can  bo  isolated.  A  vesical  growth  may 
become  covered  with  phosphates,  and  be 
mistaken  for  a  stone.  The  ring  of  this 
is  not  so  loud  as  a  true  calculus,  and  the 
sensation  of  roughness  greater.  The 
sound  may  strike  adjacent  bony  parts, 
especially  in  children,  such  as  a  project- 
ing sacrum  or  the  ischial  spines. 

Progress  and  Termination. — The  pa- 
tient becomes  thin,  worn  out,  suffers  from 
dyspepsia,  dry  skin,  frequent  micturition, 
atony  and  atrophy  of  the  bladder,  offen- 
sive and  ammoniacal  urine,  exhaustion, 
diarrhoea,  and  hectic,  ending  in  death. 

Changes  in  Organs. — Prostate  enlarg- 
ed ;  the  bladder  may  be  the  seat  of 
cystitis,  hypertrophy,  ulceration,  slough- 
ing, and  cysts  may  form,  containing 
calculi.  Acute  or  chronic  inflammation 
of  the  kidneys,  which  may  terminate  in 
suppuration. 

Treatment. — The  stone  must  be  re- 
moved by  lithotrity  or  crushing,  or  by 
means  of  a  cutting  operation  to  which 
the  term  lithotomy  is  applied. 

Lithotrity,  or  Crushing  the  Stone. — This 
operation  used  to  be  performed  at  several 
sittings,  but  is  now  finished  at  a  single 
sitting  (litholapaxy).  The  old  operation 
is  as  follows. 

Instrumentarequired. — 1.  The  lithotrite, 


which  is  a  eteel  instrument  cut  from  the 
solid  block,  with  a  straight  shaft  eleven 
inches  in  length,  having  at  one  end  a 
"  beak "  about  one  inch  in  length,  and 
at  the  other  a  cylindrical  roughened 
handle.  It  is  composed  of  two  blades, 
male  and  female,  the  former  fitting 
accurately  into  the  latter.  The  blades 
are  of  two  forms,  open-bladed  (with  the 
female  blade  entirely  open,  allowing  the 
male  blade  to  pass  right  through  it; 
this  being  used  to  break  up  large  calculi), 
and  flat-bladed  (with  the  female  blade 
broad  and  shallow,  with  no  opening,  or 
only  a  small  one  at  its  angle).  In  the 
latter  variety  the  male  blade  is  smaller 
than  the  female,  and  the  edges  do  not 
meet ;  it  is  used  to  crush  fragments  into 
fine  powder.  At  ■  the  end  of  the  handle 
is  a  screw  moving  the  male  blade,  which 
can  be  put  in  or  out  of  gear  by  means 
of  a  button  in  the  cylinder.  "When  out 
of  gear,  the  male  blade  slides  easily  along 
the  female ;  when  in  gear,  the  sliding 
movement  is  converted  into  a  screw 
movement. 

2.  India-ruhher  aspirator,  to  remove 
the  fragments  of  stone  after  it  is  crushed. 
Sir  Henry  Thompson's,  with  the  trap  in 
the  front,  is  a  good  form.  Clover's  is- 
also  much  used. 

3.  Evacuating  catheters  of  large  size 
(15  to  18),  with  wideeycs.  Three  kinds 
are  necessary ;  one  with  lateral  eyes,  one 
with  an  eye  in  the  convexity,  and  one 
with  an  eye  in  the  concavity. 

Preparation  of  the  Patient. — The  con- 
dition of  the  urinary  organs  miist  be 
carefully  examined ;  if  irritability  of  the 
bladder  exist  this  must  be  diminished  as 
much  as  possible.  The  patient's  general 
health  must  be  attended  to,  the  bowels 
kept  well  open,  and  the  digestion  regu- 
lated. A  bougie  may  be  passed  every 
second  day  to  accustom  the  patient  to 
instruments,  and  rest  in  bed  for  a  few 
days  is  advisable. 

Operation.  —  The  patient,  warmly 
covered,  lies  on  his  back  in  bed,  close  to 
the  edge,  so  that  his  right  side  is  nearest 
the  operator ;  his  hips  must  be  raised  upon 
a  firm  pillow  or  cushion,  and  his  shoulders 
flat  on  the  bed,  in  order  that  the  stone 
may  be  thrown  towards  the  fundus  of 
the  bladder,  and  away  from  its  neck  ;  the 
thighs  and  knees  are  bent  up  and 
sepamted.  Ether  is  administered  and 
the  urine  dmwn  off"  by  a  catheter,  then 
three  or  four  ounces  of  warm  water  are 
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injected  into  the  bladder,  and  the 
catheter  withdrawn.  The  lithotrite,  well 
warmed  and  oiled,  is  now  introduced  in 
the  same  manner  as  a  sound,  taking  care 
not  to  depress  the  handle  too  soon,  and 
giving  a  very  slight  lateral  rotatory 
motion  to  the  instrument  as  this  move- 
ment is  effected.  Sir  Henry  Thompson 
writes :  "  In  order  to  pass  the  blades 
easily  and  safely  through  the  narrow 
membranous  urethra  it  is  necessary  to 
maintain  the  lithotrite  a  few  seconds  at 
or  near  the  perpendicular,  permitting  it 
to  progress  slowly  in  that  position.  This 
proceeding  is  accomplished  by  permitting 
a  part  of  the  weight  of  the  instrument  to 
act  as  the  propelhng  power,  while  the 
penis  is  drawn  up  in  the  same,  that  is, 
the  vertical  direction.  In  this  position 
the  blades  slide  through  the  bulbous 
portion,  enter  and  traverse  the  mem- 
branous poi'tion,  and  arrive  at  the 
prostate.  Then,  and  not  before,  the 
operator  gradually  depresses  the  instru- 
ment towards  the  patient's  thighs."  Sir 
Henry  Thompson  most  clearly  describes 
the  method  of  holding  the  Uthotrite : 
"  First,  when  the  blades  have  arrived 
in  the  cavity  of  the  bladder,  the  left 
hand  being  above  the  instrument,  the 
cylindi'ical  handle  is  at  fii'st  Lightly  held 
between  the  thumb  and  three  fingers, 
the  little  finger  being  free,  so  that  a 
shght  rotatory  movement  of  the  instru- 
ment can  easUy  be  made  in  its  axis  when 
necessary.  The  wheel-shaped  end  of 
the  sliding  rod,  which  terminates  in 
the  male  blade,  is  then  held  between 
the  thumb,  index  and  second  fingers  of 
the  right  hand,  so  that  it  can  be  drawn 
over  or  pressed  in  at  pleasure.  If  a 
stone  or  fragment  be  seized,  the  fingers 
are  to  remain  on  the  wheel,  with  slight 
pressure  to  keep  the  stone  between 
the  blades,  and  the  thumb  is  to  be 
extended  to  draw  upwards  the  button 
and  change  the  sliding  into  a  screw 
movement.  If  the  stone  or  fragment 
be  small,  the  fingers  are  to  remain  in 
their  place;  if  it  be  large,  the  cylindrical 
handle  is  grasped  firmly  in  the  palm  of 
the  left  hand.  A  turn  of  the  wheel 
now  screws  home  the  male  blade,  and 
crushes  what  has  been  caught." 

The  next  step  of  the  operation  is  to 
seize  the  stone.  This  may  be  achieved 
in  two  ways.  In  the  first  method 
{Heurteloup's  and  Brodie's)  the  handle 
is  raised  gently  to  depress  the  beak  into 


the  fundus  of  the  bladder,  the  male 
blade  withdrawn,  and  the  calculus  will 
often  fall  between  the  blades  by  its  own 
weight.  In  the  second  and  better 
method  (Thompson),  the  instrument  is 
passed  ^ross  nearly  to  the  posterior 
wall  of  the  bladder  before  it  is  opened. 
It  may  touch  the  stone  on  the  way. 
The  beak  is  then  turned  towards  the 
side  of  the  bladder  opposite  to  the  stone, 
and  the  male  blade  withdrawn ;  then  the 
blades  being  sufiiciently  opened  are 
turned  over  towards  the  stone,  which 
is  seized.  The  axis  of  the  lithotrite 
should  be  moved  as  little  as  possible, 
and  should  be  kept  in  the  centre  of 
the  bladder,  sufiiciently  far  in  that  the 
male  blade  can  be  moved  without  injuring 
the  neck  of  the  bladder.  When  the 
stone  is  seized,  the  screw  action  is  brought 
into  play  by  drawing  forward  the  button 
on  the  cylinder.  The  beak  is  kept  in 
a  vertical  position  in  the  centie  of 
the  bladder,  and  lotated  from  side  to 
side  to  see  that  none  of  the  mucous 
membrane  of  the  bladder  is  caught 
between  the  blades,  then  the  screw 
is  slowly  turned  and  the  stone  crushed. 
The  button  is  pushed  back,  the  blades 
opened,  a  fragment  seized,  the  button 
drawn  forwards,  and  the  screw  again 
turned,  and  the  other  fragments  are 
treated  in  a  similar  manner.  It  is 
important  to  keep  the  lithotrite  in  the 
same  position  as  that  in  which  the 
calculus  was  first  found.  When  a  stone 
cannot  be  found  by  turning  the  blades 
on  their  axis  to  either  side,  the  lithotrite 
must  be  turned  half-way  round,  and 
the  handle  raised  so  as  to  search  the 
pouch  behind  the  prostate. 

Coulson  adopts  a  combination  of 
methods,  a  slow  rotatory  motion  of  the 
lithotrite  on  its  own  axis  between  the 
thumb  and  finger  without  changing 
the  position  of  the  axis,  and  at  the 
same  time  a  gentle  sliding  movement 
of  the  male  branch  backwai-ds  and 
foi'wards  to  the  extent  of  half  or 
three-quarters  of  an  inch.  In  cases 
whei'O  several  sittings  are  used,  five  to 
eight  minutes  is  the  longest  duration 
of  a  sitting,  at  intervals  of  five  days, 
and  the  fragments  are  removed,  as 
far  as  possible,  with  an  aspirator  and 
evacuating  cathetei-. 

Litholapaxy,  or  Lithotrity  at  a  Single 
Sitting  was  proposed  and  inti'oduced  by 
Professor  Bigelow,  and  has  quite  super 
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sedecl  the  old  operation  spread  over 
several  sittings.  The  steps  of  the  opera- 
tion are  similar  as  far  as  I'egards  the 
seizing  and  crushing  the  stone,  but  all 
the  detritus  is  removed  at  one  sitting, 
however  large  the  stone,  and  howevei- 
long  the  operation.  At  the  end  of  the 
crushing,  or  at  intervals  during  it,  the 
lithotrite  is  withdrawn,  a  large  evacu- 
ating catheter  (No.  25  to  31)  passed, 
and  the  fragments  removed  by  a  power- 
ful aspirator,  which  is  filled  with  water, 
attached  to  the  catheter,  and  the  water 
injected  during  expiration.  Then,  on 
the  aspri'ator  expanding,  the  water  rushes 
out,  conveying  the  fragments.  The  ca- 
theter shovild  be  kept  in  the  centre  of 
the  bladder,  but  when  seeking  for  the 
last  fragments  it  should  be  depressed  on 
the  floor.  If  a  fragment  stop  the  stream 
by  blocking  the  eye,  press  the  aspirator 
once  or  twice,  and  the  passage  will  be 
cleared. 

Dangers  of  Lithotrity. — 1.  Bleeding 
into  the  Bladder,  Avhich  is  rare,  but  if  it 
occur  must  be  treated  as  before  men- 
tioned. 

2.  Impaction  of  a  Fragment  in  the 
Urethra. — Occasionally  a  fragment  may 
become  impacted  in  the  urethra,  after 
the  operation  in  several  sittings.  If 
lodged  low  down  it  must  be  pushed  back 
into  the  bladder  with  a  catheter ;  when 
nearer  the  meatus  it  must  be  extracted 
.by  urethral  forceps 

3.  Clogging  of  the  Lithotrite. — This 
may  occur  if  a  non-fenestrated  instru- 
ment be  used.  By  opening  and  closing 
the  blades,  and  moving  the  instrument 
about,  the  detritus  may  be  washed  off; 
if  this  be  unsuccessful,  withdraw  the 
lithotrite,  and  if  this  will  not  pass  into 
the  penile  portion  of  the  urethra,  it 
must  be  cut  down  on  in  the  perineum 
and  the  blades  cleared  with  the  finger ; 
advantage  being  taken  of  the  incision 
to  wash  out  the  bladder,  and  remove  the 
fragments  with  the  finger. 

4.  Rupture  of  the  Bladder  and  Urethra 
may  occur,  if  care  be  not  taken,  when 
using  the  large  instruments  employed  in 
litholapaxy. 

5.  Cystitis  and  Nephritis. 
After-treatment. — Poultice  to  pubes, 

or  hot  fomentations,  and  the  general 
treatment  of  acute  cystitis. 

Consequences  of  the  Operation  lohich 
may  Ensue.  —  1.  Urinaiy  fever.  2. 
Hematuria.    3.  Cystitis.    4.  Nephritis. 


5.  Uraemia.  6.  Pyaemia,  7.  Orchitis.  8. 
Peritonitis.  9.  Prostatitis.  10.  Atony 
of  the  bladder  with  cln-onic  cystitis  and 
retention  is  very  dangerous,  and  must  be 
carefully  looked  for ;  should  there  be 
any  residual  urine,  however  slight  in 
quantity,  the  bladder  must  be  washed 
out  once  or  twice  a  day. 

Litholapaxy  in  Children. — This  opera- 
tion has  been  introduced  chiefly  by  the 
efibrts  and  brilliant  example  of  Surgeon- 
Majors  Keegan,  Ereyer,  and  Goldsmith 
in  India,  and  Mr.  Walsham  in  England. 
The  advantages  are  the  speedy  recovery, 
and  avoidance  of  incontinence  of  urine, 
and  risk  of  emasculating  the  child. 
Keegan  ^vrites  :  "I  would  almost  as  soon 
think  of  performing  lateral  lithotomy 
on  an  old  man,  the  subject  of  a  small 
uncomplicated  stone,  as  I  should  think 
of  performing  lateral  Uthotomy  on  a 
boy  whose  urethra  readily  admitted  the 
passage  of  suitable  lithotrites  and  evacu- 
ating catheters,  and  whose  stone  was 
neither  abnormally  hard  nor  large."  The 
operation  is  performed  as  in  the  adult, 
the  chief  point  being  the  selection  of 
an  appropriately-sized  lithotrite,  which 
must  be  determined  when  the  patient  is 
anaesthetised,  and  incision  of  the  meatus 
performed.  Boys'  urethrae  vary  much  in 
size ;  but  as  a  rule,  in  children  over  a 
year  a  No.  6  English  lithotrite  and 
evacuating  catheter  will  pass  ;  over  two 
years  a  No.  7  ;  over  three  years  a  No.  8. 
By  rectal  examination  the  size  of  the 
stone  and  condition  of  the  bladder  is 
determined.  The  lithotrite  must  never 
be  forced  through  the  meatus,  but  this 
should  be  incised.  An  open-bladed 
lithotrite  must  always  be  employed. 

Cases  suitable  and  unsuitable  for 
Crushing. — The  favourable  circumstances 
are  a  capacious  lu'ethni,  soundness  of 
the  genito-urinary  organs,  small  size  of 
the  calculus  (below  one  inch,  but  phcs- 
phatic  calculi  of  much  larger  size  may 
be  crushed),  and  a  good  state  of  the 
general  health.  The  unfavourable  con- 
ditions are,  large  size  of  the  .stone  ;  hard- 
ness of  the  stone  ;  presence  of  a  foreign 
body,  which  has  served  as  a  nucleus  for 
the  calculous  formation,  and  wliich  can- 
not be  crashed  ;  deformity  of  the  urethra, 
owing  to  cicatricial  contraction.  Chronic 
enlargement  of  the  prostate  adds  to  the 
difficulties  of  the  operation,  but  does  not 
prevent  its  performance.  In  encysted 
calculus  lithotrity  is  inadmissible,  and  in 
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atony  of  the  bladder  is  inadvisable.  Irrit- 
ability or  extreme  sensibility  of  the 
bladder,  with  a  hypertrophied  fascicu- 
lated and  contracted  condition,  predispose 
to  inflammation,  and  if  the  stone  be  of 
large  size  crushing  should  not  be  per- 
formed. In  the  case  of  tumours  with 
stone,  or  disease  of  the  bladder,  each 
example  must  be  decided  on  its  merits. 
If  disease  of  the  kidneys  and  diabetes 
be  present,  lithotrity  cannot  be  recom- 
mended. The  tendency  to  relapse  is 
much  greater  aftei'  lithotrity  than  after 
a  cutting  operation,  from  the  liability  to 
a  fragment  being  left  behind,  but  at  the 
same  time  the  mortality  is  much  less. 

Lithotomy  is  the  removal  of  a  stone 
through  an  artificial  external  opening. 
There  are  two  situations  in  which  the 
bladder  may  be  opened  to  extract  a 
stone:  1 .  The  perineum ;  2.  Supra-pubic 
region. 

1 .  Perineal  Lithotomrj  embraces  several 
operations ;  the  most  usual  is  the  lateral 
operation. 

Lateral  Lithotomy . — The  operating  table 
must  be  firm,  and  of  such  a  height  that 
the  perineum  is  in  a  line  with  the 
operator's  face.  The  surgeon  sits  on  a 
low  stool. 

,  Instruments  Required. — 1.  A  staff  with 
a  deep  groove  at  the  left  side.  2.  A  broad- 
bladed  straight-backed  scalpel.  3.  Probe- 
pointed  bistoury.  4.  Blunt  gorget.  5. 
Forceps,  straight  and  curved,  lined  with 
linen  to  prevent  the  stone  slipping.  6. 
Scoops.  7.  Searcher,  which  is  a  slightly 
curved  sound  with  a  bulbous  end.  8.  A 
flexibletube  petticoated,  or  the  air  tampon. 
9.  Leathern  anklets  and  wrist-bands  to 
tie  the  patient  vip,  or  Clover's  crutch.  10. 
Lint.  11.  Catheter,  with  a  syringe  to 
fit,  for  injecting  the  bladder.  12.  Ai'tery 
and  torsion  forceps.  13.  Tenaculum.  14. 
Ligatures.  15.  Ansesthetic  and  inhaler. 
16.  Oil.  17.  Sponges.  18.  Bandages 
and  tape.  19.  Morphia  suppository.  20. 
Ba.sins  of  hot  and  cold  water.  21.  Ice. 
22.  Brandy,  wine,  smelling  salts,  sal 
volatile,  ether.  23.  Hypodermic  syringe. 

Preparation  of  the  Patient.  —  The 
patient's  health  must  be  attended  to,  the 
stomach  and  bowels  regulated,  and  the 
urine  rendered  as  healthy  as  possible. 
The  patient  should  be  kept  quiet  in  bed 
for  a  week  or  ten  days,  and  have  a  regu- 
lar diet.  Opiates  are  often  necessary  to 
dull  the  pain.  The  day  previous  to  the 
operation  a  dose  of  castor  oil  must  be 
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given,  or  a  dose  of  cascara  sagi-ada ;  and 
on  the  moi-ning  of  the  operation  the  rec- 
tum must  be  emptied  by  means  of  a  large 
injection.  The  perineum  must  be  shaved 
if  necessary. 

The  Operation. — The  patient  must  be 
anaesthetised  and  placed  on  the  table. 
Foiu'  assistants  are  requii-ed  besides  the 
administrator  of  the  anaesthetic  —  one 
on  each  side  to  hold  the  patient's  legs  in 
position ;  the  third  to  hold  the  staff,  and 
the  fourth  to  assist  the  operator  by  hand- 
ing the  instruments,  etc.  A  full-sized 
staff  is  to  be  introduced,  and  the  stone 
felt  and  heai'd  by  the  operator,  and  at 
least  one  other  person ;  unless  the  stone 
be  thus  made  out  immediately  be/ore  the 
operation,  this  must  be  postponed. 

Position  is  very  important.  The 
patient's  breech  should  project  slightly 
over  the  end  of  the  table,  the  head  be  a 
little  raised  on  a  pillow,  and  the  shoulders 
low.  His  hands  are  then  made  to  grasp 
his  feet,  in  such  a  manner  that  the  fingers 
are  applied  to  the  sole,  and  the  thumb  to 
the  instep  :  in  this  position  they  are  fast- 
ened by  the  leathern  anklets  and  wrist- 
bands, or  by  a  bandage ;  each  limb  is 
held  by  an  assistant,  having  the  foot  in. 
his  hand  and  the  knee  under  his  arm, 
widely  separated  and  on  the  same  level. 
The  stafi"  must  be  held  by  a  reliable  per- 
son in  his  right  hand  whilst  standing  on 
the  patient's  left,  well  hooked  up  under 
the  symphysis,  to  keep  it  steady,  with  the 
handle  vertical  and  not  depi-essed ;  the 
same  assistant  with  his  left  hand  draws  up 
the  scrotum.  Cadge  I'ecommends  as  afford- 
ing facility,  especially  to  the  beginner, 
that  the  handle  of  the  staff  should  be 
considerably  inclined  towards  the  abdo- 
men, which  will  bring  the  membranous 
urethra  parallel  and  quite  close  to  the 
peiineum ;  as  soon  as  the  knife  point 
enters  the  groove  the  staff  is  raised 
and  hooked  well  up  under  the  pubic 
ai"ch.  Some  surgeons  inject  into  the 
bladder  a  few  ounces  of  water,  but  this 
is  not  necessary,  and  is  rarely  retained  ; 
the  patient  should  be  dii'ected  to  hold 
as  much  urine  as  possible  before  the 
operation. 

First  Step  is  to  lay  bare  the  groove  of 
the  staff  by  a  perineal  incision  which 
opens  the  membranous  portion  of  the 
urethra  behind  the  bulb  and  in  front  of 
the  pi'ostate.  The  siu-geon  should  trace 
with  his  fingei's  the  lines  of  the  rami 
and  examine  the  state  of  the  rectum  with 
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the  finger,   the  size  and  condition  of 
the  prostate,  and  make  certain  that  the 
stafl"  enters  at  the  apex  of  the  prostate 
and  passes  through  its  centre.    The  ex- 
ternal incision  is  made  by  entering  the 
knife  boldly  midway  between  tlie  anus 
and  the  scrotum  in  the  raphe  of  the  peri- 
neum or  a  little  to  the  left  of  this  (Sir 
WilUam  Fergusson,  1|  inches  in  front  of 
the  anus  j  Erichsen  and  Sir  Henry  Thomp- 
son, 1^  inches;  Brodie,  Gross,  Stanley, 
Skey,  I5  inches;  Coulson  and  Keith,  1 
inch),  and  carrying  it  obliquely  down- 
wards and  outwards  between  the  rectum 
and  tuber  ischii,  as  far  down  as  the 
lower  margin  of  the  anus,  but  one-third 
nearer  the    ischium   than    the  anus. 
The  length  of  this  incision  varies  with 
the  depth  of  the  perineum  and  the  sup- 
posed size  of  the  stone,  but  is  usually 
from  2g  to  3|  inches  in  the  adult.  Its 
depth  is  greatest  at  the  upper  angle,  it 
being  here  usually  three-quarters  of  an  inch 
to  one  inch.  The  parts  divided  will  be  the 
skin,  superficial  fascia,  a  few  fibres  of  the 
external  sphincter,  some  fat  in  the  ischio- 
rectal space,  the  inferior  hsemorrhoidal 
vessels  and  nerve.    The  forefinger  of  the 
left  hand  is  inserted  into  the  wound  to 
protect  the  rectum,  and  the  blade  of  the 
knife  introduced  at  the  upper  angle  is 
drawn  downwards  to  deepen  the  wound ; 
in  doing  this  the  transverse  perineal 
artery  and  muscle  are  divided,  the  lower 
part  of  the  triangular  ligament,  the  deep 
ti'ansverse  urethral  muscle  and  the  fore- 
part of  the  levator  ani  muscle.    If  the 
incision  be  commenced  too  far  forwards 
the  superficial  perineal  vessels  and  nerves 
may  be  cut.  The  knife  is  withdrawn  and 
the  left  forefinger  pushed  deeply  into  the 
wound  to  separate  the  cellular  tissue  and 
feel  for  the  groove  of  the  .staff  in  which 
the  finger-nail  is  fixed  on  the  inner  edge 
sufficiently  far  back  to  avoid  the  bulb, 
and  to  guard  the  rectum. 

Second  Step  (Opening  the  Urethra). — 
With  the  forefinger  as  a  guide  the  knife 
is  slipped  along  the  nail  into  the  groove, 
until  the  two  metals  be  in  plain  contact. 
The  handle  of  the  knife  is  somewhat  de- 
pressed to  raise  the  point,  and  the  blade 
lateralised,  so  that  it  lies  parallel  with 
the  ischial  ramus,  is  pushed  along  the 
groove  until  a  feeling  of  loss  of  resistance 
or  a  gush  of  urine  take  place.  The 
knife  must  be  withdrawn  without  in- 
creasing the  wound ;  the  length  of  this 
deep  wound  depends  on  the  angle  tlie 


knife  makes  with  the  staff.  The  parts 
divided  are  the  membranous  part  of  the 
urethra  with  the  muscular  fibres  about 
it,  part  of  the  prostate  and  the  neck  of 
the  bladder.  In  performing  this  step  of 
the  operation  the  rectum  must  be  care- 
fully kept  out  of  the  way  by  means  of 
the  left  index  finger,  which  is  retained  in 
the  wound. 

Third  Step. — The  forefinger  is  cariied 
along  the  staff  into  the  bladder,  dilatincj 
in  its  progi-ess  the  neck  of  the  bladder 
and  the  prostate,  and  it  will  in  most 
cases  touch  the  stone.  The  stone  being 
felt,  the  staff  is  removed.  The  forceps, 
closed  and  warmed,  are  sHpped  along 
the  palmar  surface  of  the  finger  into  the 
bladder,  the  stone  felt  for  where  it  lies, 
which  is  usually  at  the  fundus.  The 
forceps  are  opened  with  one  blade  flat  at 
the  bottom  of  the  bladder,  and  the  other 
near  the  top;  on  closing  them  with  a 
slight  shake  the  stone  is  generally 
grasped.  Extraction  is  then  effected, 
the  long  axis  of  the  stone  being  adjusted 
to  the  blades  with  the  finger  passed  along 
the  instrument,  by  drawing  downwards 
and  forwards,  with  gentle  lateral  to  and 
fro  motion,  so  as  gradually  to  dilate  the 
prostate.  "  It  is  quite  impossible  to  over- 
estimate the  importance  of  slow  and 
cautious  action  in  this  stage  of  the  pro- 
ceeding "  (Thomp.son).  If  the  peiineum 
be  very  deep,  so  that  the  finger  cannot 
reach  the  bladder,  the  staff  may  be  left 
in  to  serve  as  a  guide  for  the  forceps,  or 
a  blunt  gorget  may  be  slipped  along  the 
staff  into  the  bladder,  and  will  dii-ect  the 
forceps  in  the  right  direction ;  the  staff 
is  then  withdra-wn,  and  as  soon  as  the 
forceps  are  felt  to  be  in  the  bladder  the 
gorget  is  removed.  In  children,  the 
scoop  is  the  best  instrument  to  extract 
the  stone ;  the  same  instrument  should 
be  used  when  the  stone  is  small  in  an 
adult,  or  where  the  calculus  h:is  broken 
into  fragments,  and  in  many  cases  of 
encysted  calculus  it  is  very  serviceable. 
A  searcher  must  be  introduced  after  the 
removal  of  the  stone,  to  ascertain  whether 
another  be  present. 

Parts  to  he  avoided. — In  the  first  in- 
cision into  the  ischio-rectal  fossa,  the 
rectum  may  be  cut,  if  the  knife  be  turned 
inwards,  or  if  the  gut  be  not  g\iarded  by 
the  left  forefinger.  Tlie  i)udic  vessels  on 
the  outer  side  of  the  ischio-rectal  fossa 
can  be  wounded  in  a  child  near  the  an- 
terior part  of  the  hollow,  where  they 
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approacli  the  margin  of  the  triangvilar 
ligament ;  posteriorly  they  lie  under  the 
shelter  of  the  ischial  ramus.  In  making 
the  deep  incisions,  the  artery  of  the  bulb 
will  be  wounded  if  the  incision  be  carried 
too  far  forwards,  and  it  must  necessarily 
be  cut  when  it  arises  farther  back  than 
usual,  and  crosses  the  front  of  the  ischio- 
rectal fossa.  In  the  final  step,  the  neck 
of  the  bladder  should  not  be  cut  too 
freely,  or  the  recto-vesical  fascia  separat- 
ing the  perineum  from  the  pelvis  will  be 
injured,  and  the  abdominal  cavity  opened. 
Too  free  an  incision  through  the  prostate 
may  wound  also  an  unusual  accessory 
pudic  artery,  if  present. 

After-treatment. — The  elastic  tube  is 
introduced  into  the  bladder,  which  may 
be  previously  washed  out  with  tepid 
water,  and  fastened  with  tapes  ;  a  saucer 
or  sponge  is  placed  to  I'eceive  the  urine. 
The  patient  is  unbound  and  removed  to 
his  bed,  guarded  with  a  Mackintosh  and 
draw-sheet.  He  should  lie  on  his  back 
with  his  body  raised,  and  the  knees  bent 
over  a  pillow.  A  fuU  dose  of  tincture  of 
opium  should  be  given,  and  warm 
flannels  applied  to  the  abdomen.  The 
diet  should  be  farinaceous  for  the  first 
three  or  four  days ;  barley-water  is  the 
best  drink.  The  excretion  of  urine  is 
often  scanty  for  the  first  day  ;  if  it  cease, 
push  the  tube  further  in,  or  pass  a 
catheter  through  it.  With  regard  to 
the  removal  of  the  tube,  in  simple,  un- 
complicated cases  this  may  take  place 
at  the  end  of  forty-eight  hours,  and  the 
patient  may  lie  on  his  side  ;  but  in  cases 
of  stone  depending  on  local  conditions  of 
the  bladder,  as  chronic  cystitis  with  en- 
larged prostate,  Reginald  Hari-ison  has 
di-awn  the  attention  of  the  profession 
to  the  great  advantages  of  prolonged 
drainage  (from  four  to  eight  weeks),  by 
the  use  of  his  large  drainage  tubes.  He 
writes  :  "  In  determining  how  long  it  is 
neces.sary  to  continue  the  drainage,  I 
attach  considerable  importance  to  two 
points;  first,  to  the  condition  of  the 
urine ;  and  secondly,  to  certain  muscular 
actions  of  the  bladder,  which  becomes 
more  apparent  in  those  cases  wher  e  atony 
pre-existed.  So  long  as  a  patient  goes 
on  discharging  ammoniacal  or  very  puru- 
lent urine,  so  long  must  the  drainage  be 
continued  ;  as  to  close  the  bladder  under 
these  circumstances  is  certain  to  favour 
the  reproduction  of  those  local  causes 
which  contributed  to  the  fornciation  or 


growth  of  the  stone.    When  the  urine  is  | 
becoming  normal,  one  of   the  earliest  ^ 
indications  that  the  drainage  tube  may  be  | 
withdrawn  is  the  voluntary,  or,  I  should  I 
leather  say,  the  spasmodic,  expulsion  of 
urine  along  the  natural  passages."  The 
parts  in  the  neighbourhood  of  the  wound 
must  be  well  oiled.     If  the  bowels  be 
not  moved  in  six  days,  a  castor-oil  enema 
may  be  given.      The  urine  generally  j 
ceases  to  flow  through  the  wound  by  the  j 
thirteenth  to  the  fifteenth  day.     The  j 
patient  should  not  be  allowed  to  walk  < 
about  until  the  wound  be  healed,  oi-  a  ! 
fistula  may  result. 

Aston  Keys  operation. — Key's  staff  is 
straight,  blunt-pointed  like  a  sound,  and 
more  deeply  grooved  than  the  common 
staff,   with  the  groove  in  the  centre 
running  to  within  half  an  inch  of  the 
end.    The  knife  used  is  shaped  like  a 
scalpel,  but  longer  in  the  blade,  and 
slightly  convex  near  the  point.  The 
first  .step  is  similar  to  that  described. 
Second :  The  point  of  the  knife  is  kept  | 
steadily  against  the  groove ;  the  operator,  | 
with  his  left  hand,  takes  the  handle  of  i 
the  director,  and  lowers  it  until  he  bring  I 
the  handle  a  little  lower  than  midway 
between  the  vertical  and  horizontal  posi- 
tion, keeping  his  r  ight  hand  fixed.  Then, 
with  an  easy  simultaneous  movement  of 
both  hands,  the  groove  of  the  director  and 
the  edge  of  the  knife  are  turned  obliquely  j 
towards  the  left  side  of  the  patient,  the  j 
section  of   the   prostate  is  made,  the  ; 
operator  looking  to  the  exact  line  of  the  \ 
director   in  order  to  carry  the  knife  j 
safely  and   slowly   along  the  groove.  I 
Having  delivei'ed  the  knife  to  an  assis-  \ 
tant,  the  operator  takes  the  staff  in  his  i 
right  hand  and  passes  his  left  forefinger 
along  the  director  through  the  opening  i 
in  the  prostate,  withdi'aws  the  director, 
and,  exchanging  this   for  the  forceps,  \ 
passes  the  latter  along  his  finger  into 
the  cavity  of  the  bladder. 

Lateral  Lithotomy  in  Children  is  a 
most   successful  operation.     A  No.  8 
01'  9   staff  can  be   passed  as  a   rule,  | 
but  great  care  must  be  taken  that  a  j 
false  passage  is  not  made,  as  the  tissues  i 
are  very  yielding.    The  staff  has  been 
passed  below  the  bladder,  the  urethra 
sepai-ated  from  the  prostate,  and  the 
beak  of  the  staff  forced  through  the  roof 
of  the  urethra  between  the  bladder  and 
the  posterior  part  of   the   pubes.  In 
children  also  prolapsus  of  the  rectum 
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is  very  common ;  it  must  be  returned 
before  the  operation.  The  prostate 
being  very  small,  the  deep  incision 
usually  passes  quite  beyond  its  limits, 
but  this  is  not  of  the  same  impoiiance  as 
in  the  adult,  for  ill  results  do  not  follow. 
If  the  deep  incision  be  not  sufficiently 
free,  it  may  happen  that  in  attempting 
to  dilate  the  urethra  the  latter  may  be 
torn  across  and  the  bladder  pushed  up 
before  the  finger.  Another  difficulty, 
noticed  by  many  good  operators,  is  that 
of  inserting  the  finger  into  the  mem- 
branous urethra ;  this  difficulty  may  be 
overcome  by  a  sufficiently  free  incision 
in  many  cases.  Cadge  recommends  the 
passage  of  a  small  pair  of  dressing 
forceps  instead  of  the  finger ;  then,  the 
blades  being  opened,  room  is  made  for 
the  finger ;  he  adds,  in  many  cases  the 
stone  can  be  withdrawn  with  the  di'ess- 
ing  forceps  without  using  the  finger  at 
all.  Lastly,  the  bladder  is  more  an 
abdominal  organ  in  children,  and  is 
placed  higher,  so  that  the  handle  of  the 
knife  must  be  more  depressed  than  in 
adults  in  making  the  deep  incision,  to 
avoid  cutting  between  the  rectum  and 
the  bladder ;  and,  as  Gross  recommends, 
the  index  finger  should  be  kept  in  close 
contact  with  the  upper  part  of  the 
wound,  just  below  the  arch  of  the 
pubes.  The  staff  should  not  be  with- 
drawn until  the  surgeon  be  well  assured 
that  the  finger  is  fully  in  the  bladder, 
or,  what  is  better,  in  contact  with  the 
stone.  Liston  wrote  :  "If  possible,  and 
it  almost  uniformly  is  so,  the  stone 
should  be  felt  with  the  finger  before  any 
instrument  is  introduced  or  attempt  made 
to  seize  it." 

Difficulties  during  Lithotomy.  —  The 
stone  may  not  be  found  on  passing  the 
staff,  although  previously  felt ;  this  may 
be  owing  to  its  having  been  passed  by 
the  urethra;  to  its  being  encysted,  or 
covered  by  the  mucous  folds  of  the 
bladder ;  or  to  the  wall  of  the  pelvis 
having  been  mistaken  for  the  stone. 
When  this  occurs  the  operation  must 
be  postponed. 

Fadlure  to  reach  the  bladder  is  rare  in 
adults,  and  is  either  due  to  the  knife 
leaving  the  staff  and  wandering  between 
the  rectum  and  the  bladder,  or  to  the 
prostate  being  enlarged,  and  thus  in- 
creasing the  distance  of  the  bladder  from 
the  surface,  so  that  the  forefinger 
cannot  reach  the  stone ;  in  the  latter 


case  the  stafi"  itself  may  be  used  as  a 
guide  to  the  forceps,  or  a  blunt  gorget 
slipped  along  the  staff  In  children 
the  knife  must  be  small  and  very  sharp, 
so  that  the  tissues  may  be  fairly  divided. 
As  before  recommended,  it  is  advisable 
not  to  use  the  forefinger  to  dilate  the 
wound,  as  it  is  apt  to  push  the  bladder 
and  proatate  before  it,  tearing  them 
fi'om  the  urethra ;  the  groove  of  the 
stafi"  being  well  exposed,  a  small  tapering 
gorget,  or  a  pair  of  dressing  forceps, 
should  be  passed  along  the  stafi"  into  the 
bladder,  and  serve  as  a  guide  for  the 
forceps  or  scoop. 

Difficulties  in  Extraction. — 1.  Ovnng 
to  peculiarities  in  the  position  of  the 
stone. — It  may  lie  in  a  pouch  behind 
the  prostate  ;  in  this  case  use  a  pair  of 
well-curved  forceps,  and  tilt  the  stone 
up  with  the  finger  in  the  rectum.  The 
stone  may  rest  above  the  pubes  ;  this  is 
treated  by  pressiag  the  supra-pubic 
region,  and  using  a  curved  scoop,  or 
the  index  finger.  The  stone  may  be 
encysted,  and  its  extraction  impractic- 
able, though  an  attempt  should  be  made 
to  ruptui-e  the  cyst  with  the  nail,  or  a 
knife  shaped  like  a  gum-lancet.  The 
stone  may  be  entangled  in  the  folds  of 
the  mucous  membrane,  or  grasped  by 
spasmodic  contraction  of  the  bladder 
walls ;  in  this  case  a  scoop  should  be 
vised,  and  if  this  fail,  the  bladder  well 
washed  out. 

2.  From  large  size  of  the  stone,  or 
deformity  of  the  pelvis,  as  the  result  of 
rickets  or  other  disease. — All  stones  two 
inches  and  upwards  in  diameter  can 
hardly  be  removed  by  the  lateral 
method.  When  the  stone  is  so  large 
that  it  is  impossible  to  bring  it  through 
the  opening  in  the  prostate  without 
bruising  and  laceration,  the  right  side  of 
the  prostate  must  be  incised  by  intro- 
ducing a  nan-ow  probe-pointed  bistoui-y 
into  the  wound,  guided  by  the  fore- 
finger, and  dii-ecting  the  edge  toAvai-ds 
the  right  tuberosity  of  the  ischium. 
When  it  is  clear  that  the  stone  cannot 
pass  through  the  pelvis,  Ijefore  the  opera- 
tion, the  high  or  supra-pubic  operation 
should  be  performed.  Crushing  the  stone 
through  the  wound  has  been  recom- 
mended, but  is  not  safe. 

3.  Breakage  of  the  stone  into  frag- 
ments xolien  seized  by  the  forceps. — 
When  this  occurs  from  brittleness  of 
the  calculus,  the  pieces  must  be  removed 


CALCULUS, 


OR  STONE. 


with  small  forceps,  or  a  scoop,  and  the 
bladder  washed  out  with  warm  water. 
If  the  stone  be  soft  and  friable,  as  in 
some  phosphatic  calculi,  breaking  down 
into  a  soft  mass,  this  must  be  withdrawn 
by  means  of  a  scoop,  and  the  bladder  well 
washed  out  at  the  time  of  operation,  and 
afterwards  through  a  catheter  passed 
through  the  urethra.  The  calculus  may- 
be conjoined  with  an  incrusted  state  of 
the  mvicous  membrane  with  calcareous 
matter ;  the  latter,  after  the  stone  is 
extracted,  should  be  removed  with  the 
scoop,  finger,  and  by  washing  out  the 
bladder. 

4.  Stones  may  be  left  behind  in  the 
bladder. — This  is  especially  apt  to  happen 
in  old  men,  with  large  prostates  and  a 
fasciculated  bladdei'.  When  a  stone  is 
removed  the  sm-geon  should  always  bear 
in  mind  that  there  may  be  another,  and 
this  is  particularly  likely  to  be  the  case 
if  the  stone  be  broken,  or  several  stones 
have  been  discovered  :  examination  with 
the  finger  and  sound  deliberately  and 
carefully  performed,  washing  out  the 
bladder,  and  then  renewing  the  examina- 
tion. Should  a  stone  or  a  piece  of  one 
be  left  behind,  the  bladder  must  be 
washed  out,  and  the  position  of  the 
calculus  being  ascertained,  it  must  be 
removed  by  long  and  slender  forceps. 
If  the  stone  be  too  large  the  wound  may 
be  dilated  and  then  extraction  performed, 
or  preferably,  after  convalescence,  litho- 
lapaxy  may  be  used. 

Risks  during  the  Operation. — 1 .  Hcemor- 
rhage.  This  may  occur  from  the  siiperficial 
vessels,  but  these  I'arely  bleed  much,  and 
If  troublesome  must  be  ligatured  after 
extraction  of  the  stone.  If  the  pudic 
artery  be  wounded,  which  can  only 
occur  with  the  most  reckless  incision, 
unless  the  artery  occupy  an  abnormal 
position,  it  can  be  compressed  with  the 
fingers  against  the  ischial  tubei'osity. 
Should  the  bulb  be  incised  it  does  not 
bleed  to  a  gi-eat  extent,  but  if  the  artery 
of  the  bulb  be  involved  it  must,  if 
possible,  be  ligatured;  it  can  sometimes  be 
seized  by  a  tenaculum,  or  grasped  by  pi'es- 
sure  forceps,  which  should  be  allowed  to 
remain  for  thirty-six  hours.  The  arteries 
may  sometimes  have  an  abnormal  dis- 
tribution, such  that  they  are  necessarily 
involved  in  a  well-planned  operation. 
Lastly,  the  hfemorrhage  may  be  venous 
from  the  superficial  and  prostatic  plexus ; 
it  is  best  treated  by  plugging  the  wound 


with  the  air  tampon,  or  by  stufling 
pieces  of  lint  in  a  petticoat,  formed  of  a 
piece  of  thin  cotton  material,  round  the 
tube.  Another  effective  resource  to  be 
borne  in  mind  is  piessure  thi-ough  the 
rectum  by  a  water  bag,  or  plugging  with 
lint.  When  the  hfemorrhage  takes 
place  into  the  bladder,  the  latter  becomes 
distended  and  the  patient  collapsed; 
the  coagula  must  be  washed  out,  and 
all  bleeding  points  stopped  with  the 
ligature,  plugging,  cautery,  ice,  or  hot 
water ;  a  soft  cathetei-  being  passed,  as 
often  as  necessity  arises,  through  the 
wound.  Secondary  hfemorrhage  may 
arise  in  three  or  four  days,  from  soften- 
ing of  clots;  or  in  one  or  two  weeks 
when  the  sloughs  are  separating ;  ice  to 
the  perineum  or  pubes,  and  if  this  do 
not  succeed,  the  tube  must  be  reintro- 
duced and  firm  pressure  applied. 

2.  Oj)ening  the  bladder  beyond  the  2yros- 
tate,  the  urethra  being  missed  alto- 
gether ;  this  is  usually  a  fatal  accident. 

3.  Wound  of  the  rectiom  is  not  un- 
common. If  small  it  will  probably  heal 
up ;  if  large,  a  recto-vesical  fistula  may 
form.  When  it  is  not  healing,  the 
septum  between  the  external  orifice  of 
the  wound  and  the  opening  of  the 
fistula  in  the  bowel  should  be  divided  as 
in  fistula  in  recto,  and  be  allowed  to 
granulate  from  the  bottom.  If  the 
opening  be  too  high  up  for  this  proce- 
dure, a  plastic  operation  is  necessary  in 
chronic  cases,  where  attention  to  diet, 
drawing  oflt"  the  water,  cleanliness,  rest, 
and  stimulating  applications  have  failed 
to  secure  cicatrisation. 

4.  Wound  of  the  j)osterior  part  of  the 
bladder  from  within  its  cavity  is  rare, 
and  due  to  the  knife  being  passed  too 
deeply  along  the  groove  of  the  staff",  an 
accident  most  likely  to  happen  in 
children. 

Various  Symptoms  after  Lithotomy. — 
Coulson  describes  :  1 .  Symptoms  of  car- 
diac disturbance,  .syncope,  or  angina, 
occurring  suddenly  after  lithotomy, 
when  the  patient  is  apparently  progi'oss- 
ing  favourably.  They  are  most  common 
in  old  men.  2.  Hiccup  may  occur  in 
association  with  peiitonitis  or  pelvic 
celhditis,  and  is  then  a  symptom  of  grave 
import ;  or  may  be  due  to  intestinal  dis- 
order, when  it  is  troublesome  but  not 
dangerous,  and  may  last  two  or  three 
weeks.  3.  Foetid  or  fascal  odour  of  the 
urine,  usually  the  result  of  an  abscess 
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near  the  base  of  the  bladder.  4.  Secre- 
tion of  a  large  amount  of  non-albumin- 
ous urine.  5.  Mucous  discharge  from 
the  rectum,  from  the  pressure  of  the  tam- 
pon. Othei'  symptoms  which  may  arise 
are:  6.  Incontinence  of  urine, particularly 
in  young  subjects.  7.  Sexual  defects,  but 
these  are  rare,  from  obliteration  or 
injury  to  the  ejaculatory  ducts.  8. 
Perineal  fistula.  9.  Phosphatic  incrus- 
tations of  the  sides  of  the  wound,  which 
are  best  removed  by  injections  of  nitric 
or  hydrochloric  acids  (rn.  iv  to  ^j)-  10. 
Sloughing  of  the  rectum.  11.  Orchitis. 
12.  Phlebitis.  13.  Urinary  infiltration. 
14.  Cystitis.  15.  Prostatitis,  which  may 
be  followed  by  gangrene.  16.  Peri- 
tonitis. 17.  Pelvic  cellulitis.  18. 
Suppression  of  urine.  19.  Tetanus,  20. 
Pysemia. 

Game  of  Death. — 1.  Shock  without 
any  distinct  lesion  ;  this  is  most  frequent 
in  old  people,  but  occurs  in  childi-en. 

2.  From  hmmorrhage  and  exhaustion. 
Death  from  primary  haemorrhage  is  rare. 
Secondary  haemorrhage  may  prove  fatal 
six  to  fourteen  days  after  the  opei'ation. 

3.  From  j)elvic  cellulitis  is  most  often 
met  with,  either  due  to  urinary  infiltra- 
tion of  the  cellular  tissue,  in  consequence 
of  the  deep  incision  being  carried  too  far 
back  and  opening  the  recto-vesical 
fascia  ;  or  due  to  laceration  and  bruising 
of  the  neck  of  the  bladder  and  prostate 
in  extracting  the  stone,  a  danger  which 
of  coui'se  increases  with  the  size.  The 
symptoms  are  those  of  severe  constitu- 
tional irritation,  and  set  in  during  the 
first  forty-eight  hours  ;  rigors  ;  hot,  dry 
skin;  rapid,  intermittent  pulse  and  dry 
brown  tongue  ;  great  prostration  and 
anxiety ;  the  wound  appeai-s  unhealthy 
and  the  pus  foetid.  The  treatment  must 
be  stimi^ting.  4.  Peritonitis  is  rare  in 
adults,  but  may  be  secondary  to  pelvic 
cellulitis;  in  children  it  is  the  most 
common  cause  of  death.  5.  Cystitis  is 
rare.  6.  From  phlebitis  of  the  prostatic 
veins.  7.  Pyelitis  cmd  nephritis  are 
very  fatal,  and  the  operation  should rai^ely 
be  done  if  the  kidneys  be  much  diseased. 
8.  Pycemia. 

Gases  suitable  for  Lilliotomy. — Lateral 
lithotomy  is  .so  successful  in  children  that 
it  should  be  adopted  in  all  cases  in  which 
it  is  not  advi.sable  to  perform  litholapaxy. 
In  adults,  where  litholapaxy  has  been 
attempted  but  unsucce.ssfully,  lithotomy 
should  be  at  once  performed.    In  cases 


of  very  hai-d  stone,  lithotomy  is  indicjited, 
and  when  the  urethra  is  much  defoi-med. 
In  cases  of  atony  of  the  bladder,  or 
where  there  is  irritability  or  extreme 
sensibility  of  the  bladder,  with  hyper- 
trophy and  a  contracted,  fasciculated 
condition,  lithotomy  should  be  performed. 
When  the  stone  is  large  lithotomy  is 
indicated.  If  the  kidjieys  be  much 
diseased  lithotomy  should  not  be  per- 
formed. 

Median  Lithotomy  (Allarton). — The 
patient  being  prepared  for  the  operation, 
aud  in  the  same  position  as  for  lateral 
lithotomy,  a  large  curved  stafi"  with  a 
centi'al  groove  is  passed  and  held  fii-mly 
against  the  symphysis.  The  left  forefinger 
is  placed  in  the  rectum,  to  feel  tlie  stafi" at 
the  apex  of  the  prostate  and  steady  it. — 
(1st  Step.)  A  straight-backed  knife,  not 
more  than  two  inches  long,  with  a  cut- 
ting edge  on  the  back  for  a  short  distance 
from  the  point,  is  entered  with  its  edge 
upwards  into  the  raphe  of  the  peri- 
neum, half  an  inch  in  front  of  the 
anus,  and  is  pushed  on  towards  the 
bladder  so  as  to  enter  the  groove  of  the 
staff  at  the  apex  of  the  prostate,  opening 
the  membranous  urethi-a  in  front  of  this 
organ.  The  knife  is  pushed  almost,  but 
not  quite,  into  the  bladder;  as  it  is 
withdrawn,  the  wound  of  the  urethra  is 
enlarged  upwards  towards  the  bulb,  and 
the  skin  incision  extended  towards  the 
scrotum,  making  it  altogether  from  an 
inch  to  one  and  a  half  inches  in  length. — 
(2nd  Step.)  A  long  ball-pointed  probe 
is  then  passed  along  tlie  gi'oove  of  the 
staff  into  the  bladder,  the  staff  is  with- 
di-awn,  and  the  forefinger  of  the  right 
hand,  guided  by  the  probe,  dilates  the 
neck  of  the  bladder  to  the  requisite 
extent. — (3rd  Step.)  When  the  stone  is 
felt,  tlie  probe  is  removed,  and  with  the 
finger  as  a  guide  the  forceps  are  intro- 
duced and  the  stone  extracted.  Erichsen 
advises  a  rectangular  staff,  which  is  bent 
to  its  right  angle  three  inches  from 
the  point ;  this  can  be  felt  projecting  in 
the  perineum,  the  upward  incision  is 
limited,  and  the  rectum  is  not  .so  likely 
to  be  wounded.  Sii-  Hemy  Thompson 
cuts  from  without  inwards,  making  an 
incision  in  the  Une  of  the  raphe,  from 
about  two  and  a  half  inches  above  the 
anus  downwards  as  near  the  margin  as 
is  safe.  The  dissection  is  carried  down  to 
the  staff,  the  urethra,  opened  witli  a  long, 
straight-pointed  bistoury  in  the  mem- 
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branous  portion,  and  the  operation  com- 
pleted as  described. 

Advantages  and  Disadvantages  of  the 
Median  Operation. — In  the  adult  both 
operations  are  eqiially  diflficult,  but  in 
the  child  the  median  is  not  so  easy  to 
execute  as  the  lateral.  There  is  less 
bleeding  in  the  median,  but  the  bulb  is 
generally  cut.  The  I'ectum  is  more  likely 
to  be  wounded  in  the  median.  It  is  im- 
possible to  open  up  the  pelvic  fascia  in 
the  median,  as  the  prostate  is  scarcely 
incised  at  all,  and  there  is  also  no  risk  of 
impotence  following  the  operation.  Large 
stones  cannot  be  extracted  by  this  opera- 
tion, owing  to  the  incision  occupying  the 
angle  formed  by  the  pubic  rami,  and  to 
the  tight  ring  which  encircles  the  neck 
of  the  bladder  behind  the  prostate  not 
being  divided. 

Cases  suitable  for  the  Median  Opera- 
tion.— 1.  To  extract  foreign  bodies,  as 
pieces  of  bougie,  etc.,  from  the  bladder. 
2.  In  cases  of  small  calculi  lodged  behind 
the  prostate.  3.  In  very  anaemic  patients. 

Medio- Lateral,  or  Buchanan^s  OjJera- 
Uon. — A  rectangular  staff  is  used,  with  a 
deep  lateral  groove.    This  is  introdiiced 
into  the  ui'ethra,  and  by  means  of  the 
left  forefinger  in  the  rectum  the  angle  is 
made  to  correspond  in  situation  with  the 
apex  of  the  prostate,  so  that  the  gland 
can  be  felt  just  beyond,  between  the  fore- 
finger and  the  stalf ;  the  latter  being  well 
depressed,  the  angle  is  brought  near  the 
surface,  where  it  can  be  readily  felt  in 
the  perineum  at  the  anterior  border  of 
the  anus.    The  knife  is  a  long  straight 
bistoury,  about  a  quarter  of  an  inch 
wide,  with  three  inches  of  cutting  edge, 
and  the  point  sharp  at  the  back  as  well 
as  at  the  front. — (1st  Step.)  The  surgeon, 
with  his  finger  in  the  rectum,  enters  the 
knife  opposite  the  angle  of  the  staff,  im- 
mediately in  front  of  the  anus;  the 
blade   being  horizontal,  and  the  edge 
directed  to  the  left,  is  pushed  straight 
into  and  along  the  gi'oove  as  far  as  to 
the  stop  at  its  extremity.  The  bladder  is 
thus  entered  at  once  with  the  blade 
parallel  to  the  horizontal  branch  of  the 
staff,  and  a  few  drops  of    urine  will 
escape. — (2nd  Step.)    The  bistoury  is 
withdrawn  slowly,  cutting  outwards  and 
downwards  a  distance  more  than  equal  to 
another,  breadth  of  the  blade,  and  then 
directly  downwards  to  the  same  extent, 
describing  a  quarter  of  a  cii'cle  above  and 
to  the  left  side  of  the  rectum,  and  forming 
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a  wound  about  Ij  inches  in  length.  If  the 
stone  be  large  a  similar  incision  is  made 
on  the  right  side.  The  operation  is  com- 
pleted in  the  usual  manner.  The  advan- 
tages claimed  are  :  1.  It  is  more  easily 
and  rapidly  performed  than  the  lateral, 
2.  The  parts  are  less  divided.    3.  There 
is  not  so  much  bleeding,  or  risk  of  wound- 
ing the  rectum,  or  of  urinary  infiltration. 
Bilateral    Lithotomy   (Dupuytren). — 
The  patient  is  placed  in  the  usual  posi- 
tion and  a  central  stafi"  introduced.  The 
operator  di'aws  the  skin  of  the  perineum 
tense  with  his  left  hand,  and  makes  a 
semilunar  incision  transversely  across  the 
perineimi,  beginning   midway  between 
the  anus  and  right  tuber  ischii,  passing' 
half  an  inch  above  the  anus,  and  termin- 
ating midway  between  the  anus  and  the 
left  tuber  ischii.    The  dissection  is  car- 
ried down  through  the  skin,  superficial 
fascia,  and  a  few  of  the  anterior  fibres  of 
the  external  sphincter,  whilst  the  bulb 
is  drawn  forwards  if  met  with.   The  left 
forefinger  is  then  inserted  into  the  wound, 
the  groove  of  the  staif  felt,  and  the  mem- 
branous part  of  the  urethra  divided  on 
the  staff  and  in  the  middle  line  for  a  dis- 
tance of  half  an  inch  from  behind  for- 
wards.    The  double  lithotome  cach6  is 
composed  of  a  flattened,  slightly  curved, 
metallic  sheath,  which  is  blunt-pointed 
and  mounted  on  a  handle ;  within  this 
sheath  are  two  blades,  sharp  on  their 
concave  borders,  which  project  on  pressing" 
a  lever  in  the  handle,  the  degree  of  pro- 
jection being  regulated  by  a  screw.  The 
nail  of  the  forefinger  being  applied  to  the- 
staff,  the  lithotome  cache  is  introduced 
closed,  with  its  concavity  upwards,  and 
pushed  along  the  groove  into  the  bladder;, 
the  stalf  being  withdrawn,  and  the  litho- 
tome felt  to  be  fairly  in  the  vesical  cavity, 
the  instrument  is  turned  downwards,  the 
blades  protruded  by  pressing  the  lever, 
and  in  this  mannei',  during  its  with- 
drawal  downwards   and   outwards,  it 
incises  both  lobes  of  the  pi'ostate.  The 
operation  is  finished  in  the  usual  manner. 
This  method  is  easy,  allows  the  passage 
of  large  stones,  and  can  be  used  when 
there  is  malposition  of  the  thighs,  but  its 
results  are  not  so  favouiuble  as  lateral 
lithotomy,  and  thei'e  is  the  danger  of 
both  seminal  ducts  being  divided. 

Nelaton's  Pre-rectal  Operation  is  a 
modification  of  bilateral  lithotomy,  the 
objects  proposed  being  :  1.  Avoidance  of 
injury  to  the  bulb ;   2.  To  make  the 
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opening  into  the  urethra  with  certainty 
at  a  fixed  point. 

The  Operation. — (1st  Step.)  The  staff 
being  passed  into  the  bladder,  the  opera- 
tor's left  foiefinger  is  introduced  into  the 
rectum,  to  ascertain  the  apex  of  the  pro- 
state and  its  relation  with  the  anus.  A 
curved  incision  is  made  with  its  centre 
half  an  inch  in  front  of  the  anus,  and 
falling  slightly  on  either  side,  in  all 
about  one  and  a  half  inches  or  more  in 
length. — (2nd  Step.)  A  short  incision  in 
the  line  of  the  raphe  should  fall  perpen- 
dicularly into  the  centre  of  the  first  inci- 
sion.— (3rd  Step.)  The  dissection  is  slowly 
carried  along  the  sphincter  of  the  anus, 
so  as  to  detach  downwards  the  anterior 
fold  of  the  rectum,  and  separate  it  from 
the  bulb  above,  directed  by  the  left  fore- 
finger in  the  bowel. — (4th  Step.)  Arrived 
at  the  membranous  part  of  the  urethra, 
a  straight-pointed  bistoury  is  passed 
into  the  urethra,  just  at  its  junction  with 
the  prostate,  entering  the  groove  of  the 
staff. — (5th  Step.)  Into  this  opening  the 
double  lithotome  cache  is  placed,  and  the 
incision  of  the  prostate  made  as  in  Du- 
puytren's  operation.  There  is  some  risk 
of  a  fistula  remaining. 

High  or  Supra-puhic  Operation. — Pre- 
vious to  the  operation,  Schmitz,  of  St. 
Petersburg,  prescribes  a  strict  milk  diet 
for  two  or  three  days,  and  if  cystitis  be 
present,  gives  benzoic  acid.  On  the  day 
before  the  operation  he  directs  the  patient 
to  have  a  dose  of  castor  oil,  and  the  next 
morning  an  enema,  followed  by  a  few 
drops  of  tr.  opii.  The  patient  lies  on 
his  back,  with  the  head  and  shoulders 
slightly  raised,  and  his  legs  hanging  down 
over  the  edge  of  the  table.  The  pubic 
region  is  shaved,  and  ether  administered. 
A  silver  or  elastic  catheter  is  passed  into 
the  bladder  and  the  urine  drawn  off.  An 
india-rubber  bag  of  flattened  shape,  with 
a  canvas  lining,  is  passed  into  the  rectum, 
having  been  previously  smeared  with 
eucalyptus  and  vaseline,  and  when  it  is 
placed  above  the  sphincter  it  is  distended 
with  from  ten  to  twelve  ounces  of  water, 
if  the  patient  be  an  adult,  and  with  from 
2 1  to  5  ounces  in  a  child  of  five  years  of 
age.  By  means  of  the  catheter,  from 
eight  to  ten  ounces  of  Thompson's  fluid 
(borax  1  part,  glycerine  2  parts,  water 
2  parts),  diluted  1  in  6,  is  injected 
into  the  bladder.  The  catheter  is  with- 
drawn, and  the  urethra  compressed  by 
tying  a  Jaques'  catheter  (or  in  a  child  a 


small  drainage  tube)  round  tl)e  penis. 
The  object  of  these  manoeuvres  is  to  raise 
the  bladder  well  out  of  the  pelvis,  and 
ensm-e  that  the  peritoneum  shaU  be  out 
of  harm's  way. 

First  Step. — ^This  consists  in  laying 
bare  the  wall  of  the  bladder,  the  patient 
being  well  under  an  anaesthetic,  and  the 
hypogastric  region  supported  by  the  hand. 
Standing  on  the  patient's  left  side,  the 
surgeon  transfixes  the  skin  and  subcu- 
taneous fascia,  the  lower  end  of  the  in- 
cision overlapping  the  pubes.  The  wound, 
which  is  about  three  inches  in  length, 
exposes  the  linea  alba,  when  the  subcu- 
taneous fat  is  cut  through.  The  hnea 
alba  and  the  fascia  transversalis  are 
cautiously  incised  near  the  pubes,  and 
divided  upwards  as  far  as  may  be  neces- 
sary on  a  Key's  du^ector  as  a  guide. 
The  pyramidal  muscles  are  divided  close 
to  the  pubes.  The  peritoneum,  if  seen, 
is  pushed  well  upwards  with  the  finger. 
Sir  Hem-y  Thompson  %viites  :  "  The 
yellow  fat  characteristic  at  this  point  of 
proximity  to  the  bladder,  and  looking  to 
the  inexperienced  eye  uncomfortably  like 
a  mesenteric  protrusion,  comes  into  view. 
It  is  explored  with  the  separator,  while 
the  veins  traversing  the  region  are  care- 
f\illy  drawn  aside,  until  the  fibres  of  the 
bladder  may  be  identified  and  a  fluid 
impulse  be  detected  by  the  finger."  All 
haemorrhage  from  the  veins,  which  ai-e 
often  large  and  engorged,  with  friable 
walls,  must  be  arrested  by  pressure 
forceps.  Rough  manipulation  of  the 
cellular  tissue  between  the  bladder  and 
the  symphysis  must  be  avoided,  or  sup- 
puration may  occur,  or  urinary  infiltra- 
tion ;  if  such  should  happen,  this  is  a 
difficult  part  to  drain  properly. 

Second  Step. — Op>ening  the  Bladder. 
— The  latter  is  recognised  by  its  pink 
surface,  fluctuation,  and  by  the  fibres  of 
the  detrusor  urinse.  It  is  transfixed  with 
a  ligature,  passed  by  a  curved  needle,  on 
each  side  of  the  proposed  opening,  or  a 
small  hook  may  be  used.  The  bladder  is 
then  opened  by  a  brisk  plunge  of  the 
scalpel,  held  at  a  right  angle  mth  the 
edge  downwards,  in  the  space  between 
the  ligatures,  and  the  finger  inserted  as 
the  urine  flows. 

Third  Step. — A  pair  of  straight  for- 
ceps is  introduced,  and  the  stone  ex- 
tracted;  or  a  finger  and  the  scoop,  or 
both  index  fingers,  may  be  used  in  lieu 
of  the  forceps. 
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Fourth  Step. — Concerning  the  sub- 
sequent procedure  opinions  at  present 
vary  much.  Is  the  wound  in  the  bladder 
to  be  left  open,  or  carefully  sutured  ?  Sir 
Henry  Thompson  prefers  to  leave  the 
bladder  wound  and  the  external  wound 
freely  open,  a  good  sized  rubber  or  silk 
elastic  di'ainage  tube,  with  one  lateral 
opening  at  the  inner  end,  being  inserted 
into  the  bladder  and  fastened  to  the 
external  wound,  and  the  patient  told  to 
lie  on  his  side  or  abdomen.  But  in  young 
persons,  and  where  the  urine  is  in  a 
healthy  condition,  the  bladder  wound 
should  be  stitched  after  Lembert's 
method  {vide  Wounds  of  Intestine)  with 
catgut  or  fine  carbohsed  silk.  The  skin 
■wound  is  carefully  stitched  with  deep 
wii-e  sutures,  and  supported  by  broad 
plaster  and  bandage,  aseptic  dressing 
being  used.  Again,  there  is  great  dif- 
ference of  opinion  as  to  whether  a  cathe- 
ter should  be  tied  in,  if  the  bladder  be 
sutured,  or  passed  frequently ;  the  latter 
vmethod  seems  preferable.  In  cases  of 
tumour,  etc.,  when  the  bladder  has  been 
opened,  the  electric  light  may  be  used  to 
thoroughly  inspect  it,  or  the  Trendelen- 
burg position  as  recommended  by  Dr. 
Keyes.  The  latter  consists  in  having  the 
knees  of  the  patient  crooked  over  the 
shoulders  of  a  stiu-dy  and  tall  assistant, 
while  the  pelvis  is  propped  up  upon  a 
thick  wedge-shaped  cushion  and  pUlows, 
so  that  the  shoulders  may  be  very  low 
and  the  pelvis  very  high.  If  now  the 
wound  be  turned  towards  a  window,  by 
the  aid  of  loops  and  retractors  the  entire 
inside  of  the  bladder  may  be  clearly  seen. 
If  the  urine  be  very  foetid,  and  the 
bladder  fasciculated  and  contracted,  it  is 
advisable  to  make  a  counter  opening 
through  the  perineum,  and  drain  through 
this. 

Dangers. — Injury  to  the  rectum  from 
over -distension  ;  rupture  of  the  bladder, 
from  the  same  cause;  urinary  infiltra- 
tion ;  cellulitis  ;  and  venous  hjemorrhage, 
both  primary  and  secondary. 

Cases  suitable  for  this  operation. — This 
method  of  cystotomy  has  been  so  much 
improved  that  it  will  in  time  probably 
rival  lateral  lithotomy,  and  even  now  is 
to  be  recommended  in  cases  of  disease  of 
the  prostate,  urethra,  and  in  very  young 
children.  Surgeons  who  have  not  much 
experience  will  find  this  the  easiest  opera- 
tion. It  is  to  be  recommended  in  certain 
cases  where  foreign  bodies  have  made 
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their  way  into  the  bladder  and  become 
impacted.  In  some  instances  it  is  indis- 
pensable, as  in  cases  of  very  large  cal- 
culus, encysted  calculus,  deformity  of  the 
pelvis,  when  the  perineum  is  so  diseased 
that  no  operation  can  be  performed 
through  it,  when  a  staff  cannot  be  intro- 
duced, in  ankylosis  of  both  hips,  and  in 
tumours  of  the  bladder. 

Instruments  required.  —  1.  Petersen's 
elastic  bag  for  distending  the  rectum 
(Steele's  modification  of  Barnes'  bags 
will  serve).  2.  Catheters.  3.  Drainage 
tube.  4.  Scalpel.  5.  Fine  sharp  hook.  6. 
Thompson's  separator.  7.  Key's  director, 
8.  Artery  and  torsion  forceps.  9.  Com- 
pression forceps.  10.  Catgut  and  silk 
sutures,  with  fine  needles.  1 1 .  Thompson's 
fluid.  12.  Retractors.  13.  Lithotomy 
forceps.  14.  Ligatures.  15.  Silver  wire. 
16.  Electric  light  with  battery.  17.  Ether 
and  inhaler.   18.  Aseptic  dressing. 

Urethral  Calculus. — A  calculus  may 
be  impacted  in  the  urethra,  especially 
in  children. 

Causes. — The  stone  may  be  of  renal 
origin  (uric  acid  or  oxalate  of  lime),  and 
pass  into  the  bladder,  and  thence  into 
the  urethra,  where  it  may  become  fixed 
generally  in  the  membranous  portion. 
In  rare  instances  the  stone  is  formed 
primarily  in  the  urethra,  in  which  case 
it  is,  as  a  rule,  phosphatic.  This  forma- 
tion is  due  to  the  urine  collecting  behind 
a  stricture,  leading  to  the  formation  of 
a  pouch  wherein  particles  of  gravel  col- 
lect and  form  a  stone. 

Symptoms. — These  vary.  There  may 
be  acute  pain  at  the  seat  of  the  stone. 
Micturition  may  be  free,  frequent, 
difficult,  or  there  may  be  retention,  in 
accordance  with  the  size  and  shape  of 
the  stone.  Bleeding  may  occur  if  the 
stone  be  irregular  or  angular.  The  stone 
can  be  detected  by  a  small  sound  with 
the  finger  outside  the  urethra  and  behind 
the  stone  to  prevent  it  slipping  back ; 
occasionally  the  stone  can  be  felt  through 
the  walls  of  the  urethra.  Rectal  ex- 
amination is  sometimes  of  service. 

Results. — If  not  removed,  dilatation  of 
the  urethi-a,  ulceration,  rupture,  extrava- 
sation of  urine,  abscess,  urinary  fistula. 

Treatment. — If  situated  anterior  to 
the  scrotum  it  can  be  removed  by  the 
urethral  forceps.  When  opposite  the 
scrotum  it  must  be  pushed  back  to  the 
membranous  portion,  and  then  cut  down 
on  and  extracted  with  forceps  by  the 
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median  operation,  performed  on  a  staff 
passed  down  to  the  stone,  which  must  be 
prevented  from  shpping  back  into  the 
bladder  by  the  operator's  finger.  In  the 
adult  it  is  better  to  press  it  back  into 
the  bladder  by  means  of  a  hoUow-ended 
catheter,  and  pei-form  litholapaxy. 

Prostatic  Calculi  are  formed  in  the 
ducts  of  the  prostate  gland.  They 
consist  of  phosphate  of  lime,  a  little 
cai'bonate  of  lime,  and  animal  matter. 
They  generally  occur  in  old  people. 

Characters. — In  number  they  vary 
from  one  to  a  hundred  or  more ;  in  size 
from  a  grain  of  sand  to  a  cherry  stone, 
and  even  as  large  as  a  chestnut.  Their 
form  is  triangular.  The  colour  is  brown 
chestnut,  whitish,  black,  or  red.  They 
are  compact,  fii-m,  and  brittle.  They 
are  frequently  associated  with  other 
diseases  of  the  urinary  organs,  as  stone 
in  the  bladder,  urethral  stricture,  and 
prostatic  hypertrophy. 

Symptoms, — Those  of  enlarged  pros- 
tate with  prostatitis.  The  stones  can  be 
felt  through  the  rectum,  and  are  often 
apparent  to  the  sound. 

Treatment. — If  troublesome  they  can 
be  removed  by  a  median  operation,  with 
the  aid  of  the  scoop  or  forceps. 

CalculvjS  in  the  Female  is  rare. 

Symptoms  are  the  same  as  in  the  male, 
and,  in  addition,  bearing  down  pains  and 
incontinence  of  urine. 

Diagnosis. — The  sound,  and  examina- 
tion per  vaginam,  will  detect  the  stone. 

Treatment. — 1.  Urethral  dilatation  or 
lithectasy  may  be  performed,  either  slowly 
by  the  passage  of  bougies,  sponge  tents, 
etc.,  gradually  increasing  in  size;  or 
rapidly  under  an  antesthetic,  with  a 
three-bladed  dilator.  The  forceps  are 
then  introduced  and  the  stone  extracted. 


This  is  the  best  method  for  small  stones. 
If  necessary,  dilatation  may  be  conjoined 
with  partial  division  of  the  urethra  with 
a  probe-pointed  bistoui'y  in  a  downward 
and  outward  direction,  in  cases  where 
dilatation  has  been  can-ied  to  its  proper 
limits,  and  there  is  not  sufficient  space. 
The  danger  of  this  method  is  permanent 
incontinence  of  urine. 

2.  Litholapaxy  is  applicable  to  all 
stones  up  to  a  walnut  in  size.  The 
handles  of  the  lithotrite  should  be 
shorter  than  in  the  male. 

3.  Lithotomy.  Suprapubic  as  in  the 
male,  with  distension  of  the  vagina 
instead  of  the  rectum ;  this  method, 
however,  can  but  rarely  be  required. 

Urethral  Lithotomy. — The  patient  is 
placed  in  the  lithotomy  position,  and  a 
grooved  staff  introduced.  A  sharp- 
pointed  bistoury  guided  by  this  is 
pushed  through  the  floor  of  the  urethra 
directly  downwards,  and  1|  inches 
from  the  meatus.  The  forceps  are 
introduced  and  the  stone  extracted.  The 
urethra  must  be  stitched  by  silver 
sutures  and  a  catheter  retained.  The 
risk  is  a  fistula  may  follow. 

Vaginal  Lithotomy.  —  The  posterior 
wall  of  the  vagina  is  held  back  by  a 
Sims'  speculum.  A  straight-grooved  staff 
is  passed  and  held  in  the  middle  line,  the 
end  being  pressed  down  against  the  an- 
terior wall  of  the  vagina.  Guided  by  the 
groove,  the  surgeon  makes  an  antero- 
posterior incision  in  the  middle  line  of  the 
anterior  wall,  about  one  inch  in  length, 
commencing  just  behind  the  urethra.  Tlie 
forceps  are  passed  in  and  the  stone 
extracted.  The  wound  must  be  stitched 
together  with  silver  sutures,  or  a  fistula 
may  I'emain. 


CHAPTEB  XXXVIII. 

DISEASES  OF  THE  KIDNEY  AND  CHOLECYSTOTOMT. 


Perinephric  Abscess  occm-s  from  acute  or 
chi'onic  inflammation  of  the  cellular 
tissue  surrounding  the  kidney. 

Causes.  —  Traumatic  injury  ;  chill ; 
following  one  of  the  continued  fevers ; 
as  the  result  of  inflammation  spreading 
from  adjacent  parts,  as  the  pelvis,  colon, 


testicle  and  cord,  vertebrae,  spleen,  liver, 
and  gall  bladder;  most  usually  as  a 
sequence  of  suppurative  pyelitis,  or 
dephritis.  It  is  most  common  in  adult 
life  and  in  women. 

Symptoms. — 1.  Lameness,  due  to  the 
flexed  position  of  the    high,  from  in- 
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flammation  of  the  psoas  muscles ;  in 
some  cases  there  is  inability  to  extend 
the  thigh.  2.  In  sitting  the  patient 
rests  only  on  one  tuber  ischii.  3.  Swelling 
in  the  i-egion  of  the  kidney,  at  first 
hard  and  painful,  finally  deep-seated 
fluctuation  can  be  detected  by  one  hand 
placed  behind  the  loin  and  the  other 
pressed  down  in  front.  4.  Deep-seated 
and  intermittent  pain.  5.  Fever.  6.  If 
the  abscess  follow  injury,  pus  may  be 
present  in  the  urine.  7.  QDdema  of  one 
foot  and  leg  is  sometimes  an  early 
symptom.  8.  Pneumonia  on  the  same 
side  is  a  common  complication,  and  may 
mask  the  abscess.  9.  Emphysematous 
condition  of  the  cellular  tissue  of  the 
back.  The  symptoms  are  badly  marked 
in  chronic  cases  and  in  the  old  and  feeble. 
The  prognosis  is  always  threatening. 
The  abscess  frequently  bursts  into  the 
lung  or  pleura,  occasionally  into  the 
colon,  peritoneum,  or  externally. 

Treatment.  —  Dry  or  wet  cupping, 
counter-irritation,  purging,  hot  hip 
baths.  When  pus  is  suspected  use  the 
aspirator  or  make  an  exploratory  in- 
cision. If  matter  be  discovered,  an  open- 
ing should  be  made,  as  in  colotomy,  and 
the  abscess  cavity  washed  out  with 
solution  of  iodine  or  carbolic  acid,  and 
a  drainage  tube  inserted.  Lister's  dress- 
ing is  useful.  Absolute  rest  in  bed. 
The  operator  should  always  examine 
the  kidney  with  the  finger,  and  be 
guided  by  the  result.  Good  food,  tonics, 
and  stimulants. 

The  diseases  of  the  kidney  which  can  be 
successfully  treated  surgically  are  those 
which  only  afiect  one  kidney,  and  are  thus 
given  by  Clement  Lvicas  :  floating  kidney, 
hydronephrosis,  cyst,  hydatid,  pyone- 
phrosis, sarcoma,  and  calculus. 

Floating  Kidney. — The  kidney  may 
be  unusually  mobile  under  the  peri- 
toneum (movable  kidney),  or  the  kidney 
may  be  entirely  covered  with  peritoneum, 
thus  being  suspended  by  a  meso-nephron 
(floating  kidney).  This  condition  is 
most  commonly  met  with  in  females, 
and  on  the  right  side,  owing  to  the 
fact  that  the  right  kidney  has  a  longer 
renal  artery,  and  is  more  likely  to  be 
thsplaced  by  the  pressure  of  tight 
lacing,  which  acts  by  depressing  the< 
liver  and  through  this  the  kidney. 
Other  causes  which  may  occasion  this 
disease  are  repeated  pregnancies,  undue 
enlargement    of   neighbouring  organs, 


pressure  of  tumours,  mechanical  vio- 
lence, violent  muscular  exertion,  dis- 
appearance of  fat  round  the  kidney, 
or  looseness  of  the  connective  tissue,  etc. 
The  kidney  may  not  only  be  out  of  its 
place,  but  often  assumes  a  hoi-izontal 
or  oblique  direction. 

Symptoms. — On  examining  the  abdo- 
men a  distinct  tumour  is  felt  on  palpa- 
tion, and  the  normal  site  of  the  kidney 
yields  a  clear  note  on  percussion.  The 
tumour  is  freely  movable,  especially 
upwards  or  to  either  side,  and  does  not 
increase  in  size.  There  may  be  flatten- 
ing of  the  loin.  The  tumour  may  slip 
in  to  its  place  when  the  patient  lies  on 
her  back,  and  return  on  her  changing 
her  position.  Pain  may  be  .slight  or 
very  severe,  resembling  that  of  renal 
colic ;  sickening  pain  on  pressure. 
Sense  of  di'agging  and  weight  in  the 
loin.  The  urine  is  healthy,  but  mic- 
turition may  be  frequent.  Care  must 
be  taken  not  to  mistake  a  fsecal  accu- 
mulation for  a  floating  kidney. 

Treatment. — Reduce  the  kidney  to  its 
place  by  the  hand ;  to  assist  this 
manoeuvre  the  patient  should  lie  on  her 
back  with  her  limbs  drawn  up  and 
body  bent  forward.  Rest,  pad  and 
belt.  The  patient  must  not  wear 
corsets,  and  the  bowels  must  be  kept 
regular.  If  there  be  much  pain  or 
inconvenience,  nephro-raphy  must  be 
performed,  which  consists  in  cutting 
down  *  on  the  kidney  through  the  loin 
under  aseptic  precautions,  replacing  the 
kidney,  and  afterwards  stitching  it 
with  catgut  sutures  passing  through 
the  capsule  and  the  margins  of  the 
wound.  The  position  of  the  Iddney  at 
the  back  of  the  abdomen,  lying  on  the 
quadratus  lumborum  and  psoas  muscles 
opposite  the  two  lower  dorsal  and  two 
upper  lumbar  vertebrae,  is  to  be  re- 
membered. The  left  kidney  is  lower 
than  the  right,  both  at  its  suj^eiior  and 
inferior  borders.  If  violent  suffering 
still  continue,  the  kidney  may  be  re- 
moved by  nephrectomy  through  the 
loin,  though  this  is  not  a  procedure  that 
can  be  recommended. 

I-Iydronej}hrosis,  or  Dropsy  of  the 
Kidney,  results  from  any  more  or  less 
pei-manent  closure  of  the  ureter. 

Causes, — It  may  be  congenital,  and 
is  then  due  to  impermeable  ureter, 
obliquity  or  twist  of  the  ureter,  valvular 
conditions  of    the  mucous  membrane, 
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and  impei'forate  m'ethra.  It  may  arise 
subsequently  fi'om  the  impaction  of  a 
calculus  or  other  body ;  stricture  of  the 
ureter  from  ulceration;  pressure  by  a 
tumour  or  retroflexed  womb.  This 
condition  is  twice  as  common  in  women 
as  in  men,  and  usually  only  affects  one 
organ,  but  both  kidneys  may  be  involved. 

Remits. — Dilatation  of  the  pelvis  of 
the  kidney  by  iirine.  Flattening  of  the 
papillfe,  with  compression  and  atrophy 
of  the  pyramids  and  cortex  ;  the  calyces 
are  stretched  and  converted  into  huge 
spaces,  and  there  is  distension  of  the 
capsule ;  the  ureter  above  the  strictiu^e 
will  be  greatly  enlarged,  distended,  and 
convoluted.  Finally,  the  capsule  forms 
a  sac  containing  fluid,  which  may 
occupy  separate  chambers  of  large  size. 

The  fluid  contents  are  urine  more 
watery  than  visual,  and  containing 
albu.men,  but  only  a  slight  amount  of 
urea.  The  disease  may  prove  fatal,  by 
prpssure  on  the  abdominal  organs,  or 
by  bursting  into  the  peritoneal  cavity. 
Tn  the  diagnosis  of  this  and  other 
afli"ections  of  the  kidney  it  is  important 
to  see  if  the  supposed  healthy  organ  be 
doing  its  work.  Combined  examination 
with  a  hollow  sound  in  the  bladder,  and 
the  forefinger  or  the  hand  in  the  rectum 
compressing  the  ureter  against  the 
pelvic  wall  on  the  diseased  side,  will 
show  if  the  other  kidney  be  working, 
as  in  this  case  urine  can  still  be  passed 
into  the  bladder  and  drawn  off.  D'avy's 
rectal  lever  is  a  usefvil  means  of  com- 
pressing the  ureter,  or  the  ureter 
may  be  catheterised  with  the  aid  of  the 
electric  light. 

Symptoms. — A  painless,  soft,  moi-e  oi' 
less  fluctuating  renal  tumour,  in  the 
flanks  and  lumbar  region,  extending 
forwards  in  an  antero-lateral  direction  ; 
the  tumour  may  feel  lobulated.  The 
urine  is  normal.  If  the  obstruction 
be  removed,  the  tumour  disappears, 
accompanied  with  an  increased  flow  of 
urine.  In  some  cas&s  in  which  no 
tumour  exists  there  are  thirst,  frequent 
micturition,  partial,  total,  or  intermit- 
tent anuria,  pain  in  the  back,  and 
more  or  less  abdominal  pain.  In  all 
doubtful  cases  it  is  advisable  to  use  the 
aspirator  for  dingnostic  purposes.  Occa- 
sionally the  tumour  may  attain  large 
dimensions,  even  filling  the  whole  abdo- 
men, and  resembling  an  ovarian  cy.st, 
from  which  it  is  distinguished  by  the 


history  ;  by  its  enlarging  forwards  from 
the  loin,  the  uterus  being  mobile  and 
not  displaced,  and  the  bowels,  especially 
the  colon,  being  in  front  of  the  tumour 
and  presenting  a  clear  note  on  per- 
cussion. The  subcutaneous  veins  are 
oftentimes  much  enlarged  and  distended. 
In  exti'eme  cases  the  patient  .soon  dies 
in  a  state  of  stupor  or  con%'ulsions,  from 
ursemic  poisoning. 

Treatment. — Palliative  consists  in 
aspirating  the  tvimour  through  the  loin ; 
for  the  left  side,  the  needle  should  be 
introduced  just  anterior  to  the  last 
intercostal  space ;  for  the  right  kidney, 
between  the  last  rib  and  the  iliac  crest, 
two  inches  behind  the  anterior  iliac 
spine.  Tapping  may  be  repeated 
several  times. 

Curative.  An  Incision  is  made  through 
the  loin,  the  cyst  drained  through  a 
large  rubber  tube  fixed  to  it,  and  the 
margins  of  the  cyst  wall  stitched  to  the 
wound.  The  cyst  is  washed  out  with  an 
antiseptic  daily,  and  it  will  then  fre- 
quently shrivel  up.  If  this  measure 
be  not  successful  the  kidney  may  he 
removed  by  nephrectomy  through  the 
lorn. 

Cysts  of  the  Kidney. — The  only  form 
of  cyst  which  is  of  surgical  interast  is 
the  scattered  cysts  ai-ising  in  tlie  cortex 
of  an  otherwise  healthy  kidney,  and 
attaining  frequently  a  large  size,  and 
producing  a  fluctuating  tumour.  Tliese 
cysts  ai'e  due  to  dilatation  of  the  Malpi- 
ghian  capsules,  or  distension  of  the 
uriniferous  tubules;  they  do  not,  as  a 
rule,  open  into  the  pelvis,  and  contain  a 
limpid  yellowish  or  reddish  serum,  or  a 
gelatinous  substance  containing  a  little 
albumen  and  some  sjiline  matter ;  rarely, 
if  ever,  is  any  urinary  ingi-edient  met 
with. 

Symptoms. — They  commence  insidi- 
ously, grow  slowly,  show  themselves  first 
in  the  loins,  or  lumbar  region  of  the 
front  of  the  belly,  and  are  often  so  hard 
at  first  as  to  be  mistaken  for  solid 
growths.  Hjemorrhage  may  occur  in 
them,  or  cancer  be  developed  in  their 
wall.  As  they  increase  in  size  the  kid- 
ney is  flattened  and  spread  out  over  the 
attached  part  of  the  cyst  wall.  When, 
of  large  size  they  nearly  fill  the  abdomen, 
and  may  be  mistaken  for  ovarian  cysts  ; 
liydronephrosis  ;  perinephric  fluid  collec- 
tion ;  solid  tumours  of  the  pai-iete'; ; 
malignant  cystic  tumours ;  hepatic  or 
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splenic  cysts,  or  cysts  of  the  omentum, 
mesentery,  or  pancreas;  hydatids.  Morris 
gives  as  a  point  of  service  in  diagnosis : 
"  Right  renal  swellings  have  the  ascend- 
ing colon  in  front  and  to  the  inner  side 
of  them,  and  that  left  renal  swellings 
have  the  descending  colon  crossing  their 
front  surface." 

Treatment. — Aspirate.  The  best  place 
to  aspirate  the  right  kidney  is  half  way 
between  the  crest  of  the  ilium  and  the 
last  rib,  from  2  to  2|-  inches  behind  the 
anterior  superior  spine  of  the  ilium  ;  for 
the  left,  the  interval  between  the  two 
last  ribs,  near  their  anterior  extremities, 
the  aspirating  needle  or  trocar  is  directed 
somewhat  forwards.  If  the  cysts  refill, 
drain  through  the  loins  if  possible  ;  if 
not,  through  the  front  or  side  of  the 
abdomen.  The  edge  of  the  cyst  is  to  be 
stitched  to  the  edge  of  the  parietal 
wound. 

Hydatid  Tumothrs  of  the  Kidney  occa- 
sionally occiu-  in  one  kidney,  usually 
the  left.  The  tumour  commonly  bvirsts 
into  the  renal  passages  and  discharges  its 
contents  with  the  urine.  The  hydatids 
may  be  developed  in  the  parenchyma  of 
the  organ,  or  in  the  excretory  passage. 
They  vary  in  size  from  minute  cysts  to 
those  the  size  of  an  orange,  and  are  most 
common  from  thirty  to  forty  years  of 
age. 

Symptovis. — A  globular  tumour,  often 
irregular  and  lobulated,  tense,  fluctuat- 
ing ;  occasionally  presenting  the  hydatid 
fremitus  when  the  tumour  is  made  tense 
Avith  one  hand  and  percussed  with  the 
other.  As  a  rule,  there  are  no  renal 
symptoms.  If  the  cyst  burst  renal  colic 
may  arise  from  the  vesicles  passing  along 
the  ureter,  and  these  may  be  evacuated 
with  the  urine,  in  which  case  the  charac- 
teristic booklets  may  be  detected  by  the 
microscope. 

Terminations. —  1.  Spontaneous  re- 
covery, the  hydatids  dying  and  passing 
oflfwith  the  urine.  2.  Passage  through 
the  lumbar  region  into  the  intestines 
or  lungs.  3.  Death.  4.  Recovery  after 
appropriate  treatment.  ♦ 

Characteristics  of  fluid  when  removed 
by  the  aspirator.  The  fluid  is  watery, 
saline,  faintly  milky,  and  echinococci  or 
booklets  can  be  seen  under  the  micro- 
.scope  :  there  is  no  albumen. 

Treatment. — Aspiration  of  the  cyst 
through  a  fine  canula,  or  siphon 
tapping.     If  this  be  unsuccessful,  ne- 


phrotomy. Oil  of  turpentine  is  useful 
in  diuretic  doses. 

Nephrotomy,  or  simple  incision  into 
some  part  of  the  kidney,  is  performed  for 
hydronephrosis  when  the  cysts  refiU 
quickly  after  puncture;  for  hydatid 
cysts,  which  cannot  be  completely  emp- 
tied by  aspiration ;  for  pyonephrosis ; 
for  calculous  or  tuberculous  pyelitis,  etc. 

Instruments  required. — 1.  Scalpel.  2. 
Dissecting  forceps.  3.  Artery  and  tor- 
sion forceps.  4.  Retractors.  5.  Thick 
sand  bag.  6.  Compression  forceps.  7. 
Probe  and  director.  8.  Sponges.  9.  Ab- 
sorbent cotton.  10.  Silver  and  silk 
sutures.  11.  Aseptic  dressing.  12. 
Drainage  tube.  13.  Anaesthetic  and 
inhaler. 

Operation. — The  patient  is  placed  on 
the  opposite  side,  with  the  sand-bag 
under  the  flank,  to  render  the  side  which 
is  the  seat  of  the  operation  prominent. 
The  steps  are  similar  to  those  for  lumbar 
colotomy. — {1st  Stejj.)  An  incision  is 
made  at  the  situation  for  lumbar  colo- 
tomy, beginning  over  the  outer  edge  of 
the  erector  spin^  muscle,  and  continued 
forwards  for  3^  inches.  Some  surgeons 
prefer  an  oblique  or  longitiTdinal  incision. 
Divide  the  skin,  superficial  fat,  and 
fascia,  exposing  the  outer  border  of  the 
latissimus  dorsi,  and  posterior  border  of 
the  external  oblique. — (2nd  Step.)  Divide 
the  two  muscles  mentioned  on  a  director 
for  the  full  extent  of  the  wound. — (3rd 
Step.)  Divide  the  internal  oblique  and 
fascia  transversalis,  exposing  the  outer 
border  of  the  quadratus  lumborum. — 
(4th  Step.)  Divide  the  deep  layer  of  the 
lumbar  aponeurosis.— (5th  Step.)  The 
perii-enal  fat  is  now  recognised,  all  the 
soft  parts  being  well  retracted,  and  is 
torn  through  with  the  finger  or  probe ; 
all  bleeding  points  are  secured  with 
compression  forceps. — (6th  Step.)  Tlie 
cavity  or  cyst  is  tapped,  or  at  once  cut 
into,  irrigation  with  an  antiseptic  solu- 
tion well  applied,  the  cyst  wall  stitched 
to  the  margin  of  the  wound,  a  drainage 
tube  inserted  provided  with  a  shield,, 
sutures  of  silver  or  silk  introduced  to 
close  the  anterior  part  of  the  wound,  and 
the  rest  left  to  granulate. 

Pyonephrosis,  or  accumulation  of  pus 
in  the  pelvis  of  the  kidney,  arises  from 
suppurative  pyelitis,  produced  by  ob- 
struction of  the  ureter ;  renal  calculus ; 
tubercular  oi-  cancerous  deposits  ;  disease 
of  urethra,  prostate,  or  bladder  ;  in  cases 
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of  hydronephrosis  which  have  been  punc- 
tured, or  sustained  some  mechanical 
injury ;  occasionally  as  the  result  of 
penetrating  or  contused  wounds  of  the 
kidney. 

Symptoms. — The  objective  symptoms 
are  similar  to  those  of  hydronephrosis, 
but  the  tumour  never  passes  the  middle 
line.  The  urine  is  increased  in  quantity, 
generally  acid  (unless  there  be  cystitis), 
and  contains  pus  in  large  quantity.  If 
the  ureter  be  obstructed,  the  pus  dis- 
appears from  the  urine,  while  the  tumour 
increases ;  shovild  the  obstruction  be 
removed,  much  pus  is  again  discharged. 
Aspiration  will  disclose  pus. 

Subjective.  —  Deep-seated  pain  and 
tenderness  in  the  loins,  increased  by 
pressure  or  movement.  There  is  fever, 
especially  in  the  evening,  and  often 
rigors,  particularly  if  there  be  renal 
colic. 

The  pus  may  burst  through  the  dis- 
tended pelvis,  and  point  in  the  loin, 
groin,  or  elsewhere  ;  or  may  pass  through 
the  diaphragm  into  the  lung,  or  penetrate 
the  colon. 

Treatment. — If  possible,  remove  the 
cause  of  the  obstruction ;  if  this  be  im- 
possible, or  there  be  constant  pain,  the 
tumour  increasing  in  size ;  irritation, 
inflammation,  or  adhesion  to  the  sur- 
rounding organs ;  or  if  the  tumour 
threaten  to  tilcerate  or  rupture — per- 
form nephrotomy,  and  drain  the  tumour 
through  the  loin.  Should  this  measure 
not  succeed  in  closing  the  sac,  and  there 
be  much  discharge,  perform  nephrectomy 
through  the  loin,  and  as  the  kidney  is 
usually  adherent,  open  the  capsule,  and 
turn  the  kidney  out,  leaving  the  capsule 
behind.  Unless  this  procedure  be  adopted, 
there  is  danger  of  the  other  kidney  be- 
coming reflexly  affected. 

Sarcoma,  of  the  medullary  kind,  is  fre- 
quent in  children  under  five,  and  also 
occurs  late  in  life. 

Symptoms. — It  is  met  with  as  aswelling 
in  the  region  of  the  kidney,  which  very 
rapidly  reaches  a  large  bulk,  growing 
forward  into  the  abdomen,  and  pushing 
the  colon  in  front  of  it.  This  latter  fact 
separates  it  from  the  liver  or  spleen. 
The  tumour  is  solid,  firm  or  elastic,  and 
may  be  smooth  and  regular,  or  somewhat 
knotty  and  irregular.  It  can  often  be 
felt  in  the  lumbar  region.  Haematuria 
may  be  present. 

Treatment. — Nephrectomy  by  a  ven- 


tral incision  is  usually  necessary,  as  the 
tumour  is  large. 

Renal  Calculus,  or  Nephro-lithiasis. 

Symptoms. — Pain  in  the  loin,  extend- 
ing to  the  groin,  thighs,  and  testis,  or 
end  of  the  penis  ;  sometimes  heavy  and 
continued  pain  over  the  sacrum ;  retrac- 
tion of  the  testicle ;  painful  and  frequent 
mictmition  ;  bloody  urine  ;  tenderness 
on  palpation  over  the  kidney ;  and 
nausea.  The  symptoms  are  increased 
by  violent  exercise  or  jolting.  The  urine 
may  contain  pus  or  unorganised  sediments 
as  uric  acid  and  oxalates.  It  is  to  be 
noticed  that  any  oi-  all  of  these  .symptoms 
may  be  absent.  If  the  stone  pass  along 
the  ureter,  renal  colic  is  occasioned; 
there  will  be  agonising  pain  in  the  loin, 
extending  down  the  cord,  testicle,  penis, 
and  inner  side  of  the  thigh ;  retraction 
of  the  testicle ;  nausea  and  vomiting ; 
restlessness;  constant  desii'e  to  pass 
urine,  which  is  scanty  or  suppressed, 
high  coloured,  and  bloody.  In  some 
cases  the  sound  kidney  secretes  an  un- 
usual amount  of  urine.  Collapse  and 
faintness  may  supervene,  and  even  con- 
vulsions. There  is  little  or  no  fever. 
The  duration  varies  from  a  few  minutes 
to  days.  The  pain  is  remittent,  and 
ceases  when  the  calculus  reaches  the 
bladder,  which  generally  takes  from 
twelve  to  twenty-four  hours. 

Treatment. — For  renal  colic, — hot  hip 
baths,  mustard  poultices  to  the  loins, 
or  hot  opium  and  belladonna  fomenta- 
tions. Large  doses  of  opium  by  the 
mouth  or  rectum,  or  morphia  hypoder- 
mically.  Barley-water  or  potash-water 
to  drink.  In  bad  cases,  chloroform  or 
ether  inhalation.  Reginald  Harrison 
writes:  "There  is  a  plan  of  favouring 
the  expulsion  of  small  calculi,  aftei-  their 
descent  into  the  bladder,  which  is  by  no 
means  a  bad  one.  It  consists  in  making 
the  victim  lie  on  his  belly,  so  as  to  bring 
the  calculus  on  to  the  anterior  wall  of 
the  bladder,  then  causing  him  to  rise  on 
'  all  fours,'  and  thus  to  micturate."  If 
this  do  not  succeed,  the  stone  should  be 
crushed  in  the  bladder,  as  soon  as  pos- 
sible, with  a  lithotrite.  Nephro-litho- 
tomy  should  be  performed  Avhen  the 
symptoms  are  severe,  and  not  eased  by  a 
fair  trial  of  rest  and  medical  treatment ; 
when  aniu'ia  is  present,  following  symp- 
toms of  renal  calculus,  the  kidney  last 
affected  .should  be  first  explored.  Morris 
writes :  "  If  for  several  months  a  person 
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have  been  subject  to  more  or  less  pain  in 
one  loin,  and  along  the  ureter,  and 
perhaps  also  in  the  testicle  of  the  same 
side,  if  there  have  been  recurring 
attacks  of  colic,  and  especially  if,  with 
these  symptoms,  there  have  been  occa- 
sional hsematuria,  or  the  urine  have  con- 
stantly been  charged  with  a  little  pus  or 
albumen,  we  have  the  conditions  not 
only  justifying,  but  demanding  an  ex- 
ploration." If  the  calculus  be  retained 
in  the  kidney,  pyelitis,  pyonephrosis,  or 
renal  abscess  may  occur. 

Nephro-lithotortiy  is  very  similar  to 
nephrotomy.  An  incision  is  made  in  the 
lumbar  region  4^  inches  in  length,  pa- 
rallel to  and  three-quarters  of  an  inch 
below  the  last  rib,  and  dividing  the  same 
structures  as  in  nephrotomy.  All  bleed- 
ing vessels  being  secured,  the  assistant, 
with  retractors,  draws  back  the  edges  of 
the  wound,  and  the  surgeon  tears  through 
the  perirenal  fat  with  two  pairs  of  dissect- 
ing forceps.  The  kidney  is  then  felt  with 
the  finger  to  ascertain  the  presence  of  a 
stone  ;  if  no  stone  be  found,  puncture 
the  kidney  in  a  systematic  manner  with 
a  long  needle ;  if  still  unsuccessful,  the 
surgeon  passes  his  hand  in  fi-ont  of 
the  kidney,  by  the  outer  edge,  and  the 
pelvis  of  the  kidney  is  pushed  against 
the  psoas  muscle,  when  the  calculus  may 
be  detected.  If  still  the  case  be  doubtful 
the  pelvis  should  be  incised  and  explored 
with  the  sound  or  fingei'.  When  a  stone 
is  perceived  in  the  substance  of  the  kid- 
ney, this  is  cut  into  with  a  probe-pointed 
straight  bistoury,  or  Paquelin's  cautery 
knife,  sufficiently  to  admit  the  finger, 
and  the  opening  dilated  with  the  finger 
or  dressing  forceps ;  the  cut  should  be 
made  in  either  of  the  planes  of  the 
uriniferous  tubules.  The  calculus  is  then 
removed  with  the  pi'obe  oi-  finger.  Hae- 
morrhage is  usually  brisk,  but  can  be 
stopped  by  pressure  with  a  sponge,  and 
compression  of  the  abdomen.  The  kidney 
is  drained  through  a  drainage  tube  in 
the  back  of  the  wound,  whicli  is  closed 
elsewhere  by  sutures ;  the  ui-ine  passes 
by  the  loin  for  three  or  four  weeks,  and 
a  large  pad  of  moss  peat  is  placed  so  as 
to  receive  the  urine. 

Dcmgers. — 1.  Hjemorrhage.  2.  Cellu- 
litis.  3.  Renal  abscess.   4.  Renal  fistula. 

Prognosis  is  very  favourable. 

If  the  kidney  be  much  disorganised, 
and  the  stone  large  and  embedded, 
nephrectomy  is  advisable. 


Nephrectomy,  or  excision  of  the  kidney. 

Gases  suitable. — When  the  organ  is 
disorganised  from  calculus  or  other 
causes;  tvimours;  certain  cases  of  rup- 
tured or  wounded  kidney. 

(a)  Throiigh  the  loin. — This  operation 
is  extraperitoneal,  and  is  performed  either 
by  making  a  vertical  incision  at  the 
outer  border  of  the  quadratus  lumborum 
muscle,  between  the  last  rib  and  the  crest 
of  the  ilium ;  or  by  making  an  oblique  in- 
cision higher  than  that  for  colotomy,  about 
half  an  inch  from  the  last  rib  and  parallel 
with  it,  and  a  vertical  incision  along  the 
anterior  border  of  the  quadratus  lumbo- 
rum, commencing  a  quarter  of  an  inch 
below  the  upper  border  of  the  last  rib, 
and  reaching  to  the  iliac  crest.  The 
eleventh  and  twelfth  ribs  must  be  well 
drawn  up  out  of  the  way,  by  means  of  a 
strong  retractor.  The  steps  of  the  opera- 
tion are  the  same  as  those  of  nephrotomy, 
until  the  fat  round  the  kidney  and  the 
kidney  be  reached.  A  double  ligature  of 
carbolised  silk,  threaded  in  an  aneurism 
needle  mounted  on  a  long  handle,  must 
be  passed  between  the  renal  vessels  and 
the  ureter,  the  ligature  is  divided,  half 
being  applied  to  the  renal  vessels  and 
the  other  half  to  the  ureter ;  the  Uga- 
tures  are  pressed  well  inwai'ds  towards 
the  front  of  the  spine,  whilst  the  kid- 
ney, if  possible,  is  di'awn  well  up  in  the 
wound  by  the  right  hand,  the  lower  ribs 
being  raised  forcibly  upwards  with  the 
fingers  of  the  left  hand.  Another  ligatui'e 
is  then  passed  round  the  whole  pedicle 
and  tied  tightly.  The  ligatures  should 
be  cut  short  and  the  pedicle  divided. 
The  kidney  is  then  removed  by  the  finger, 
including  the  capsule,  but  if  the  latter 
be  adherent  it  is  best  to  enucleate  the 
kidney,  following  closely  its  surface,  and 
leaving  the  capsule  in  situ.  The  pedicle 
is  dropped  into  the  wound  and  a  drain- 
age tube  inserted.  The  wound  is  then 
closed,  and  an  aseptic  di-essing  applied. 

Mori'is  wiites :  "  The  dangers  of  the 
lumbar  operation  are  that,  (1)  the  peri- 
toneum or  colon  may  be  torn  open  ;  (2) 
too  great  sti'ain  on  the  vessels  of  the 
pedicle  may  cause  their  laceration,  or  the 
ligature  may  slip  after  the  kidney  haa 
been  cut  off;  (3)  the  kidney  may  be 
broken  in  the  manipulations  required 
for  its  separation  and  withdrawal.  La- 
ceration of  the  kidney  requires  the  con- 
trol of  hajuiorrhage  by  pressui^e,  and  by 
hastening  the  completion  of  the  removal ; 
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a  great  safeguard  against  hsemoi-rhage 
from  laceration  is  the  application  of  the 
double  ligature  before  attempting  to 
withdraAv  the  kidney.  If  the  ligature 
liave  slipped  or  fail  to  control  the  vessels 
of  the  pedicle,  or  if  troublesome  hsemor- 
rhage  from  any  source  arise,  it  can  best 
be  managed  by  the  application  of  one  of 
Well's  large  ovariotomy  forceps,  which 
should  be  left  in  the  wound,  and  will,  in 
addition,  act  very  well  instead  of  a  drain- 
age tube.  If  the  colon  be  torn,  the  rent 
should  be  closed  by  sutiu-e ;  if  the  peri- 
toneum, it  may  be  either  sutured  or  left 
without  stitches." 

(^)  By  Abdominal  Incision,  or  Trans- 
jyeritoneal  Operation. — An  incision  may 
be  made  in  the  middle  line  extending 
three  inches  above  and  three  inches  below 
the  umbilicus ;  or  the  abdomen  may  be 
opened  at  the  outer  border  of  the  rectus 
(Langenbuch's  incision).  The  intestines 
are  kept  away  from  the  surface  of  the 
kidney  by  means  of  a  large  flat  sponge 
introduced  into  the  abdomen.  In  the 
median  method  a  transverse  incision  is 
made  in  the  anterior  layer  of  the  meso- 
colon, care  being  taken  of  the  large  veins 
which  run  transversely,  and  which  should 
if  necessary  be  secured  by  double  liga- 
tures, and  divided ;  in  Langenbuch's  in- 
cision the  outer  layer  of  the  meso-colon 
is  opened  sufficiently  in  a  vertical  direc- 
tion to  allow  the  entrance  of  two  or 
three  fingers  behind  the  peritoneiim,  and 
into  the  perirenal  fat ;  the  fingers  should 
scrape  their  way  to  the  renal  vessels, 
which  are  tied.  At  this  stage  the  meso- 
colon may  be  stitched  by  catgut  to  the 
edge  of  the  antei-ior  peritoneal  wound, 
shutting  off  the  peritoneal  cavity.  The 
ureter  is  seized  by  two  pairs  of  ovario- 
tomy forceps,  and  chvided  between  them. 
The  kidney  is  enucleated  and  thepedicle 
divided  external  to  the  ligatures.  The 
ureter  may  be  tied  with  .silk  or  brought 
out  through  a  counter  opening  in  the 
loin,  and  fixed  by  sutures. 

(•y)  Lateral  Retro-peritoneal  Nephrec- 
tomy.— Thornton  makes  an  incision 
parallel  with  the  linea  semilimaris,  but 
farther  out,  and  reaches  the  kidney  by 
raising  the  colon  and  peritoneum.  The 
curved  incision  for  ligature  of  the  com- 
mon iliac  or  aorta  can  al.so  be  u.sed. 

Cholecyatotomy  consists  in  opening  the 
gall  bladder  for  the  removal  of  gall  stones. 
This  may  be  performed  in  two  way.s. 
L  The  gall  bladder  maybe  stitched  to  the 


parietes,  and  after  an  interval,  to  allow 
of  adhesions  forming,  an  opening  may  be 
made  (Maunder).  2.  The  gall  bladder 
is  opened  and  stitched  to  the  parietes  at 
the  same  time  /Mai-ion  Sims  and  Lawson 
Tait).  An  incision  three  to  four  inches 
long  is  made  either  in  the  linea  alba,  over 
the  outer  border  of  the  rectus,  or  over  the 
prominence  of  the  tumoui',  parallel  with 
the  linea  alba.  All  bleeding  points  are 
secured,  and  the  peritoneum  opened, 
sponges  being,  placed  round  the  incision. 
When  the  gall  bladder  is  exposed  it  is 
emptied  by  aspiration,  seized  by  pressure 
forceps,  and  drawn  well  forwards  through 
the  abdominal  wound,  and  afterwards 
incised  at  the  point  of  puncture  suffi- 
ciently to  admit  the  finger  freely.  The 
cut  edges  are  to  be  held  well  up  into  the 
external  wound,  so  that  none  of  the  con- 
tents may  escape  into  the  peritoneal 
cavity.  With  small  pieces  of  sponge 
fixed  in  holders  the  cavity  of  the  gall 
bladder  is  well  cleansed,  and  any  calculus 
removed  with  suitable  forceps.  The 
edges  of  the  wound  in  the  gall  bladder 
are  stitched  with  the  continuous  sutiu-e 
to  the  upper  end  of  the  wound  in  the 
abdominal  wall,  leaving  the  opening  into 
the  gall  bladder  quite  free.  A  drainage 
tube  should  be  inserted.  Finally  the  re.st 
of  the  abdominal  wound  is  closed  as  usiial 
by  sutures  through  the  whole  thickness  of 
the  wall,  including  the  peritoneum.  If  a 
calcvilus  cannot  be  extracted  from  im- 
paction in  the  duct,  an  attempt  may 
be  made  to  dislodge  it  by  external 
manipulation,  or  it  may  be  crushed  in 
situ  with  padded  forceps.  The  ducts 
should  be  examined  to  see  if  they  be 
pervious  before  closing  the  woimd. 

Paracentesis  A  bdominis. — Instruments 
required. — 1.  A  trocar  and  canula.  2. 
Catheter.  3.  Aspii-ator.  4.  A  broad 
flannel  bandage  split  at  the  ends  into 
three,  and  having  a  hole  at  the  spot 
where  the  operation  is  to  be  performed. 
5.  Brandy,  ether,  and  ammonia.  6. 
Basins.  7.  Blunt  pilot  to  clear  trocar 
if  blocked.  8.  Lint  and  collodion.  9. 
Lund's  oil.     10.  Roller.      11.  Scalpel. 

12.  Acupressure   needle  and  ligature. 

13.  Subcutaneous  syringe. 
Preliminary  Siep*.— Empty  the  bladder 

with  a  catheter,  and  ascertain  that  the 
part  to  be  punctured  is  dull  on  percussion 
and  contains  fluid. 

Position  of  Patient.— lie  should  be 
placed  on  his  side,  and  the  broad  flannel 
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bandage  applied  round  the  abdomen  and 
■enti'usted  to  an  assistant  to  tighten  and 
maintain  the  pressure  whilst  the  fluid  is 
evacuated. 

Place  to  Tap.  —  In  the  median  line 
midway  between  the  symphysis  pubis 
and  umbilicus,  in  order  to  avoid  the  in- 
ternal epigastric  artery. 

Operation.  —  A  preliminary  incision 
through  the  skin  may  be  made  with  a 
scalpel  at  the  spot  indicated,  but  this  is 
not  really  necessary.  The  trocar,  well 
oUed  with  Lund's  oil  and  ensheathed  in 
its  canula,  is  held  by  the  surgeon  in  his 
right  hand,  with  the  forefinger  placed  on 
its  side  to  regulate  the  depth  of  the 
puncture.  The  operator  now  plunges 
the  instrument  with  one  bold  push  into 
the  abdomen,  at  the  same  time  giving  a 
twisting  motion ;  directly  all  resistance 
■ceases  the  trocar  is  withdrawn  and  the 
canula  pushed  home.    An  india-rubber 


tube  fixed  to  a  side  branch  of  the  canula 
is  useful  to  carry  the  fluid  away.  If  the 
current  stop,  psiss  the  blunt  pilot  through 
the  canula.  When  all  the  liquid  is  eva- 
cuated the  canula  is  withdrawn  with  a 
slight  twisc,  a  pad  of  lint  fixed  over  the 
wound  with  collodion,  and  a  broad  pad 
and  bandage  applied  to  the  abdomen  out- 
side this. 

Dangers. — 1.  Syncope.  This  is  pre- 
vented by  the  use  of  the  flannel  bandage 
and  the  administration  of  stimulants. 
2.  Haemorrhage.  This  can  be  arrested 
by  an  acupressure  needle  passed  through 
the  whole  thickness  of  the  abdominal 
parietes,  and  compression  effected  by  a 
twisted  suture.  3.  Wound  of  the  intes- 
tine, which  is  not  likely  to  occur  if  the 
operation  be  properly  peiioi-med,  and 
which  must  be  treated  on  the  usual 
principles. 
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SURGICAL  DISEASES  OF  THE  SKIN. 


€lavvs,  or  Corn,  is  a  local  hypertrophy  of 
the  epidermis,  produced  by  intermittent 
pi'essure  or  friction.  In  some  cases  there 
is  an  hereditary  tendency  to  the  forma- 
tion of  corns. 

Situation. — Most  commonly  met  with 
on  the  feet  from  too  tight  or  badly  fitting 
boots,  but  may  be  seen  on  the  hands, 
knees,  or  elbows  in  those  whose  occupa- 
tions expose  them  to  pressure  of  those 
parts ;  also  on  the  crest  of  the  ilium  as 
the  re.sult  of  tight  stays. 

Varieties. — Corns  are  divided  into  hard 
and  .soft.  The  hard  corns  are  of  two 
kinds.  In  the  most  common  form  the 
condensed  epithelium  is  flat  and  hoiizon- 
tally  laminated ;  in  the  other  variety,  or 
fibrous  corn,  the  epithelium  is  arranged 
vertically,  enclosing  an  elongated  and 
thickened  papilla  ;  it  is  most  commonly 
.situated  on  the  sole  of  the  foot  or  ball  of 
the  toe.  When  a  corn  is  of  long  stand- 
ing a  bursa  luay  form  underneath  it. 

Soft  Corns. — The  epithelium  covei-ing 


these  is  soft,  white,  and  moist.  They 
are  more  sensitive  and  vascular  than  the 
hard  ones,  and  have  a  papillary  structure. 
They  are  found  generally  between  the 
toes,  as  the  result  of  narrow  soles. 

Accidents  which  may  follow  are  in- 
flammation, especially  of  the  bursa  under 
the  corn,  erysipelas,  lymphangitis,  ulcera- 
tion, gangrene,  and  siippuration  of  the 
subcutaneous  tissue.  When  the  corn  is 
fibrous  and  sitviated  on  the  sole  of  the 
foot,  if  suppuration  ensue  beneath  it,  the 
pus,  unable  to  make  an  opening  for  itself 
thi'ough  the  hardened  cuticle,  progresses 
upwards  and  points  on  the  doivsum  of  the 
foot,  forming  one  vaiiety  of  perforating 
ulcer  of  the  foot. 

Treatm,ent. — Remove  all  pressure,  and 
see  the  patient  has  pi-operly  fitting  boots; 
in  some  cases  a  cloth  or  buckskin  boot 
affords  much  relief.  Soap  plaster  spread 
on  leather,  with  a  hole  in  its  centre 
situated  over  the  coi-n.  The  corn  may 
be  touched  witli  a  di'op  or  two  of  glacial 
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acetic  acid  again  and  again,  and  the 
cuticle  scraped  away  with  a  knife,  scis- 
soi's,  or  file ;  nitrate  of  silver  or  tr.  iodi. 
may  then  be  applied  to  the  exposed  sur- 
face of  the  cutis,  the  feet  being  washed 
night  and  morning  with  soap  and  water, 
and  rubbed  well  with  a  soft  towel.  Lint 
soaked  in  a  solution  of  carbonate  of  soda 
and  covered  with  oil  silk  will  also  soften 
the  corn.  Salicylic  acid  as  a  plaster, 
or  dissolved  in  collodion,  is  very  useful 
(salicylic  acid  5ij,  collodion  5vj).  In  old- 
standing  cases,  after  the  cuticle  is  softened, 
the  centre  of  the  corn  is  isolated  by  a 
small  sharp  knife  or  scissors,  raised  by  a 
hook  or  forceps,  and  its  base  cut  through, 
taking  care  not  to  touch  the  sensitive 
skin  under  the  corn.  If  suppuration 
occur  the  cuticle  must  be  softened  by 
warm-water  dres.sing  or  poultices,  and 
the  pus  let  out  by  puncturing  with  a 
lancet ;  opium  should  be  given  internally. 
In  the  fibrous  corn,  which  usually  arises 
in  young  people,  apply  potassa  fusa  or  a 
poultice  and  blister ;  should  there  be  a 
perforating  ulcer  of  the  foot,  pass  a  seton 
through  the  ulcer  and  out  at  the  sole. 

For  soft  corns  the  best  applications  are 
oxide  of  zinc  and  starch  as  a  dusting 
powder,  wrapping  the  toe  in  cotton  wool ; 
concentrated  nitric  acid ;  nitrate  of  silver; 
tincture  of  iodine ;  collodion ;  acetic 
acid ;  equal  parts  of  spirit  and  water 
with  alum. 

Warts,  or  Verrucce,  are  hypertrophy  of 
the  papillse  of  the  skin  surrounded  by 
epithelium  and  occasioning  small  growths. 
They  are  of  two  kinds,  acquired  and  con- 
genital. The  Congenital  form  is  not  very 
common ;  the  warts  form  irregular 
patches  of  a  dai-k  appearance,  unsymme- 
trical  in  distribution,  and  surrounded  by 
healthy  skin. 

The  Acquired  Warts. — The  common 
wait,  or  veiTuca  vulgaris,  appears  as  a 
small  tubercular  elevation,  at  first  smooth 
on  the  surface,  and  then  rough,  granular, 
or  nodiilated,  with  depressed  lines,  whicli 
may  even  form  fissures.  The  base  may 
be  sessile  or  pedunculated,  and  the  sur- 
roianding  skin  is  healthy.  Warts  may 
affect  any  part  of  the  surface,  but  are 
most  commonly  situated  on  the  hands, 
face,  and  neck,  and  occur  particularly  in 
childhood  before  puberty.  They  may  ap- 
pear suddenly  and  as  suddenly  disappear. 

Verruca  Necrogenica  is  that  form  of 
wart  which  is  common  in  those  who  per- 
form autopsies. 


Verrvica  Senilis  is  met  with  in  old 
people,  especially  on  the  dorsal  aspect. 
Tliey  are  softer,  flatter,  darker,  and  more 
gi^easy  than  the  common  vai  iety  ;  in  .some 
cases  in  the  moie  advanced  periods  of 
life  they  may  take  on  a  carcinomatous 
action. 

Venereal  Warts  result  from  the  irrita- 
tion of  gonorrhceal  or  acrid  discharges, 
and  often  form  large  cauliflower  excres- 
cences. They  are  pointed  at  the  summit 
and  usually  pedunculated,  which  distin- 
guishes them  from  condylomata,  which 
are  flat  and  no'n-pedunculated. 

Treatment. — Destruction  by  caustics,  as 
glacial  acetic  acid,  nitrate  of  silver,  tinc- 
tui'e  ferri  perchlor.,  nitric  acid,  chromic 
acid,  carboUc  acid,  acid  nitrate  of  mer- 
cury, arsenious  acid  5]  ^  nitric  acid  5ss, 
tincture  of  iodine,  or  saturated  solution 
of  potassa  fusa  in  water.  For  soft  warts, 
salicylic  acid  dissolved  in  collodion,  as 
recommended  for  corns.  In  some  cases 
a  ligature  is  useful  applied  tightly  i-ound 
the  base,  whilst  the  wart  Ls  pulled  for- 
ward, by  forceps.  In  cauliflower  excres- 
cences, Paquelin's  thermo-cauterv,  or  the 
warts  may  be  snipped  off  with  scissors, 
and  then  the  cautery  applied  to  the  raw 
sui'face.  Another  very  good  method  to 
I'emove  warts  is  that  of  erasion,  the  wart 
and  adjacent  skin  being  frozen  by  the 
ether  spray,  and  then  removed  with  a 
small  steel  spoon.  An  elastic  ligature  is 
sometimes  of  ser^^ce, 

Onychia,  or  inflammation  of  the  nail- 
bed  or  matrix,  may  be  simple  or  syphil- 
itic. 

Simple  Onychia  is  most  frequent  in 
strumous  children  under  ten,  but  is  met 
with  at  all  periods  of  life.  It  is  most 
commonly  excited  by  a  local  injury,  as  a 
pinch*,  crush,  or  splinter.  The  finger  end 
swells  and  pus  is  effused  under  the  nail, 
which  becomes  loo.sened,  dark-coloured, 
and  shrivelled ;  as  it  grows  it  turns  up- 
wards from  its  bed,  exposing  an  obstinate 
ulcer,  with  a  brown  glos.sy  surface,  very 
painful,  and  discharging  a  foetid  discharge. 
The  finger  end  is  enlarged  and  bulbous, 
and  the  surrounding  skin  dark,  red,  and 
inflamed.  The  slightest  touch  causes 
exquisite  agony.  As  a  rare  event,  ne- 
crosis of  the  phalanx  may  occur. 

Treatment. — Hot  or  cold  applications 
at  first  to  the  finger,  according  to  the 
feelings  of  the  patient.  Afterwards  black 
wash,  or  a  lotion  of  Hq.  arsenicalis  (5ij 
to  3j) ;  or  nitrate  of  lead  ointment,  iodo- 
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form,  01-  boracic  acid  may  be  used  instead 
of  the  lotion.  Chlorate  of  potash  and 
bark  intei-nally  with  appropriate  consti- 
tutional treatment,  as  cod-liver  oil  and 
sulphide  of  calcium  in  strumous  indivi- 
duals. I  have  found  small  doses  of  opium 
in  the  form  of  Dover's  powder  very 
beneficial.  In  obstinate  cases  the  patient 
should  be  antesthetised,  and  the  matrix 
removed  with  nitric  acid  or  the  knife. 

Syphilitic  Onychia  is  less  acute.  It 
may  affect  the  fingers  or  toes,  and  often 
several  nails  are  implicated.  The  parts 
at  the  base  and  sides  of  the  nail  become 
painful,  swollen,  and  dusky  red ;  suppu- 
ration occurs,  and  unhealthy  ulceration 
follows,  with  loosening  of  the  nail ;  after 
its  separation,  thick  white  epidermic  scales 
are  deposited  at  the  base  and  sides  from 
an  aboi'tive  attempt  to  form  a  new  nail. 
Ulcerative  fissures  may  form  between 
the  digits  (rhagades  digitorum).  Other 
symptoms  of  syphilis  will  be  present. 

Treatment. — Remove  the  nail,  apply 
nitrate  of  silver,  followed  by  black  or 
yellow  wash,  or  iodoform  ointment.  In- 
ternally give  calomel  and  opium,  or. bi- 
chloride of  mercury  with  bark  or  sarsapa- 
i-nia.  Iodide  of  potassium  in  large  doses 
is  often  useful,  and  Donovan's  solution 
in  obstinate  cases. 

In-groioimj  Toe-nail  occurs  in  the  great 
toe,  the  outer  side  of  the  nail  being  em- 
bedded in  the  soft  parts ;  the  inner  side 
is  rarely  affected.  It  is  caused  by  the 
soft  parts  being  pressed  on  and  made  to 
oveiiap  the  nail  as  the  result  of  over- 
crowding the  toes  in  a  narrow-pointed 
boot,  or  by  the  projecting  corner  being 
cut  away  too  deeply  at  the  outer  angle. 
Tenderness  is  produced,  followed  by  in- 
flammation, swelling,  and  ulceration ; 
the  ulcer  is  covered  with  fungous  sensi- 
tive granvilations,  and  secietes  a  foetid 
bloody  discharge.  In  some  cases  the 
whole  toe  is  acutely  inflamed.  Great 
pain  and  inability  to  walk  are  occasioned 
by  this  obstinate  aft'ection. 

Treatment. — If  the  disease  be  slight, 
oiled  cotton  wool,  or  a  piece  of  sheet  lead, 
may  be  inserted  with  a  probe  between 
the  edge  of  the  nail  and  the  overhanging 
soft  parts,  and  fixed  by  strapping;  the 
soft  parts  ai'e  also  drawn  away  by  strap- 
ping, and  the  granulations  touched  from 
time  to  time  with  nitric  acid  or  nitrate  of 
silver.  Boots  must  be  Avorn  which  will 
give  plenty  of  room  for  the  foot,  and  tbe 
nails  be  cut  square.    Another  plan  is  to 


scrape  away  the  edge  of  the  nail  so  as  to 
make  it  very  thin  and  lessen  the  pressure. 
If  the  disease  be  of  long  standing  or  severe, 
Cotting'sopei'ation,  or  avulsion  of  the  nail, 
may  be  performed.  Cotting's  operation 
consists  in  removing  with  the  knife,  whilst 
the  patient  is  anajsthetised,  the  diseased 
fleshy  parts,  together  with  a  thick  slice  of 
the  adjacent  healthy  tissue  of  the  toe; 
the  piece  thtis  shaved  off  is  limited  by 
the  side  of  the  nail,  which  must  remain 
undisturbed,  and  subsequently  is  left 
quite  free  by  the  contraction  which 
attends  cicatrisation.  The  dressing  em- 
ployed is  lint  or  absoi-bent  cotton  firmly 
compressed  by  means  of  a  narrow  roller, 
and  covered  with  oil  silk.  Avulsion  of 
the  nail,  or  rather  the  outer  third  of  the 
nail,  is  performed  under  an  anaesthetic ; 
one  blade  of  a  pair  of  scissors  is  pushed 
beneath  the  nail  well  into  the  matrix  on 
a  line  with  the  incurvated  edge  ;  the 
offending  portion  is  then  removed  by  cut- 
ting the  nail  and  using  a  pair  of  torsion 
forceps.  The  bleeding  is  slight,  and  the 
raw  surface  can  be  dressed  with  water 
dressing  or  iodoform ;  and  if  the  granu- 
lations be  exuberant,  powdered  nitrate  of 
lead,  oxide  of  zinc,  perchloride  of  iron, 
sulphate  of  copper,  and  nitrate  of  silver 
are  useful. 

Keloid  or  Cheloid  is  a  hypertrophic 
outgrowth  of  the  fibro-cellular  tissue  of 
the  skin.  It  may  be  traumatic  or  idio- 
pathic. The  traumatic  or  cicatricial 
keloid  occurs  in  scars,  particularly  those 
resulting  from  burns  and  scalds,  syphili- 
tic ulcers,  and  wounds  caused  by  flogging, 
and  appears  to  depend  on  some  unknown 
constitutioaal  idiosyncrasy.  The  scar 
tissue  increases,  especially  in  depth*,  form- 
ing elongated  prominent  elevations  of  a 
semi-cylindrical  shape,  with  a  well-de- 
fljaed  rounded  border,  and  a  slightly 
convex  or  centrally  depressed  surface. 
The  colovir  is  purple,  from  the  large 
supply  of  blood  vessels,  but  as  it  be- 
comes older  this  fades  away  into  a 
pinkish  hue.  To  the  touch  it  feels  elastic 
and  firm.  •  In  the  coui-se  of  time  the 
growth  ceases  to  increase,  rarely  exceed- 
ing half  an  inch  in  thickness.  It  is 
liable  to  ulcerate.  Sometimes  this  variety 
will  disappear  spontaneously. 

The  idiopathic  or  spontaneous  form 
may  occur  on  any  part  of  the  body,  but 
is  most  common  over  the  scapula  and 
sternum,  and  rarely  met  with  in  the 
lower  limbs.    It  commences  as  a  firm, 
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hard,  prominent,  shining,  pahsh-coloured 
nodule  on  the  skin ;  this  sends  out  pro- 
cesses or  chiws,  which  contract,  puckering 
in  the  skin  towards  the  centre.  Finally, 
it  forms  a  tumour  two  or  three  inches  in 
length,  having  an  oval  outline,  with  a 
flattened  surface,  which  may  be  centi'ally 
depressed,  and  a  hard  resisting  consistence. 
It  is  generally  of  a  white  colour,  but  some  • 
times  pink.  The  growth  is  not  painful, 
but  a  sensation  of  heat  and  itching  is 
often  present  in  the  early  stages.  It  is 
tisually  single  in  this  form,  but  in  the 
cicatricial  variety  multiple.  Negroes 
are  especially  liable. 

Treatment. — Chloride  of  ammonium, 
iodide  of  potassium  and  cod-liver  oil 
internally.  Tincture  of  iodine,  collo- 
dion, or  ointments  of  iodine,  or  some 
iodide  extei-nally.  If  excised  it  will 
return  and  become  larger.  Balmanno 
Squire  recommends  repeated  hnear  scari- 
fication. The  disease  is  generally  very 
obstinate. 

Malignant  Pustule,  Charhon,  or  An- 
thrax, in  man,  is  derived  from  some 
poison  generated  in  animals,  as  oxen, 
sheep,  goats,  horses,  donkeys,  rabbits, 
hares,  etc.,  suffering  from  splenic  fever. 
The  poison  is  connected  with  the  appear- 
ance of  a  large  bacillus  (bacillus  an- 
thracis). 

Cause.  —  Direct  contact  with  hair, 
hoofs,  horns,  hides,  bones,  flesh,  or  blood 
of  diseased  animals;  also  by  indirect 
contK.ct,  as  the  straw  of  the  litter, 
hurdles,  splinters  of  wood,  articles  of 
clothing,  flies  and  other  insects  that  have 
been  in  contact  with  diseased  animals, 
etc.  It  has  been  seen  in  persons  who 
have  eaten  the  flesh  of  infected  animals. 

Symptoms. — The  disease  attacks  ex- 
posed parts  of  the  body,  as  the  face, 
neck,  and  hands,  and  is  at  first  a  purely 
local  affection. 

Local  Symptoms. — In  one  to  three 
days  after  infection,  or  at  a  later  period, 
a  small  red  spot,  like  a  flea-bite,  appears, 
which  is  preceded  by  itching.  In  twelve 
to  fifteen  hours  this  changes  .to  a  vesicle 
containing  brownish  red  or  yellow  serum. 
This  bursts,  and  the  subjacent  skin  is 
seen  di-y,  of  a  black  colour,  due  to  local- 
ised gangrene  of  the  true  skin.  Within 
the  next  twenty-four  liours,  round  the 
discoloured  spot,  which  is  depressed,  a 
fiesh  crop  of  vesicles  appear.  One  to 
two  days  after,  the  parts  beneath  SAvell 
and  form  a  solid  well-defined  lump,  easily  i 


raised  from  the  surrounding  tissues 
(tumeur  charbonneuse) ;  the  indurated 
ai'ea  may  have  a  diameter  of  more  than 
an  inch ;  around  this  a  diffuse  and  soft 
oedema,  gradually  fading  away  into  healthy 
tissue,  is  seen.  The  central  slough  en- 
larges, and  fresh  vesicles  appear  round 
it ;  it  is  very  hard,  and  the  skin  round 
about  it  is  of  a  livid  red  coloui-.  Lymph- 
angitis is  very  often  present.  There  is 
little  or  no  pain.  Pus  is  never  fonned 
until  separation  of  the  slough  occur. 
In  some  cases  thei-e  is  only  oedema 
(malignant  cedema)  without  local  gan- 
grene and  with  few  if  any  vesicles. 

Constitutional.  —  Rigors;  headache; 
tongue  coated  with  white  fur;  bowels 
confined;  appetite  lost;  temperature  often 
high,  but  subject  to  rapid  changes;  pulse 
full,  soft,  and  i-apid ;  followed  by  symptoms 
of  collapse ;  cold  sweats ;  vomiting ;  cold- 
ness of  the  siu'f  ace ;  dyspnoea ;  thin,  weak, 
thready  pulse ;  faintings ;  cyanosis.  In 
some  cases,  severe  nervous  symptoms, 
Avith  convulsions  and  tetanic  spasms, 
followed  by  coma.  Broncho-pneumonia 
or  gastro-enteritis  is  common.  The  dis- 
ease may  be  first  internal  and  then  local. 
Course  runs  from  fom*  to  nine  days. 
Prognosis. — If  treated  early,  favour- 
able ;  if  neglected,  very  unfavourable, 
death  occurring  in  five  or  six  days. 

Treatment. — Complete  removal  of  the 
whole  indurated  area  and  a  small  portion 
of  the  adjacent  healthy  tissue  by  the 
knife  and  caustics,  as  caustic  potash.  A 
very  supporting  general  plan  of  treat- 
ment. In  cases  Avhich  recover,  the  bac- 
UU  are  present  in  the  saliva,  sweat,  ffeces, 
and  urine.  The  wound  should  be  dressed 
with  carbolised  oil,  or  perchloride  of  mer- 
cury. The  subcutaneous  injection  of 
bichloride  of  mercury  solution,  or  carbolic 
acid,  has  been  successfully  employed.  To 
combat  the  cyanotic  tendency,  ammonia 
and  brandy.  Sulphite  of  sodium  in  1 0  gr. 
doses  has  been  recommended,  and  also 
quinine.  If  cedema  glottidis  occur,  laryn- 
gotomy. 

Lupus  is  a  disease  in  which  a  new 
gi-owth,  resembling  granulation  tissue, 
invades  the  skin  in  the  form  of  an 
infiltration  or  of  tubercles.  It  is  most 
common  in  strumous  individuals.  Lupus 
presents  itself  in  three  forms  : — Erythe- 
matous, tubercular,  and  exedent.  This 
disease  is  seldom  hereditary,  and  never 
contagious. 

i     Luj)us  Ei-ytlmmxttodes  occurs  in  healthy 
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indi'vidnals,  generally  of  the  female  sex. 
Ifc  is  most  frequent  in  the  middle  period 
•of  life,  and  very  rare  before  pubeity. 
The  disease  progresses  most  quickly  in 
■cases  where  there  is  mental  anxiety  or 
•worry.  Other  causes  are  exposure  to 
<;old  winds,  sudden  changes  of  tempera- 
ture, and  exhausting  discharges,  as  me- 
nori'hagia  and  leucorrhoea.  It  is  a  super- 
ficial lupus,  which  commences  in  and 
.about  tibe  walls  of  the  sebaceous  glands, 
which  become  condensed  by  accumulation 
of  cells  and  connective  tissue.  The  fol- 
licles are  converted  into  globular  bodies, 
with  granular  contents,  and  finally  dis- 
appear. 

Symptoms. — It  begins  as  a  red  patch, 
usually  on  one  cheek,  by  the  side  of 
i;he  nose,  onlj  slightly  elevated,  at  first 
temporary  and  then  pei'manent.  This 
is  studded  with  comedo  spots,  which  are 
the  openimgs  of  sebaceous  follicles.  After 
.a  while  desquamation  ensues,  the  patch 
becoming  covered  from  the  centre  out- 
wards with  small  white  scales,  or  thin 
crusts  of  a  yellow  or  grey  colour,  com- 
posed of  epidermis  and  dried  sebaceous 
secretion.  Later,  the  scales  and  crust 
separate,  leaving  a  thin,  polished,  white, 
indelible  scar.  The  cicatrisation  is  the 
I'esult  of  interstitial  absorption,  and  is 
mnaccompanied  by  ulceration.  A  similar 
patch  will  generally  form  on  the  other 
cheek  ajid  <over  the  bridge  of  the  nose, 
giving  a  butterfly  appearance.  The  scalp 
.and  fingers  are  sometimes  attacked.  The 
disease  tends  to  spread  either  by  increase 
.at  its  periphery,  or  by  the  formation  of 
fresh  patches  and  the  union  of  these. 

Lwpus  Pustulosus  is  a  variety  of  the 
preceding  form,  attended  with  the  forma- 
tion of  pustules,  which  rupture,  pro- 
ducing a  whitish  yellow  or  dark  brown 
crust,  on  detaching  which  a  I'agged  shal- 
low ulcer  is  seen.  The  crusts  fall  off, 
leaving  a  white,  depressed,  thick,  opaque 
scar. 

Lwpus  Tuberculoses  vel  Vulgaris  is 
characterised  by  the  presence  of  distinct 
tubercular  elevations,  forming  an  isolated 
patch.  It  generally  appears  before 
puberty,  attacks  the  nose  and  face,  and 
is  associated  with  struma.  It  commences 
on  the  cheek  as  a  cluster  of  small 
tubercles  of  reddish  yellow  or  pale  amber 
colour,  soft  and  gelatinous,  looking  like 
apple  jelly,  and  very  vascular,  but  not 
painful.  This  may  remain  stationary  for 
months,  or  even  years ;  then  it  enlarges 


at  the  circumference,  presenting  a  flat- 
tened irregular  surface,  of  a  dull  red 
colour,  with  a  well-defined  margin,  which 
is  the  seat  of  fresh  tubercles  in  the  direc- 
tion of  its  growth.  It  is  generally 
accompanied  by  a  greater  or  less  degree 
of  infilti'ation  of  the  subjacent  and  ad- 
jacent cellular  tissue.  Crusts  may  form 
on  the  surface,  or  scales  adherent  in  the 
centre,  and  detached  and  curled  at  the 
edges.  The  growth,  after  a  varying  period 
of  time,  undergoes  fatty  degeneration, 
and  is  absorbed,  leaving  small  white 
superficial  or  depressed  cicatrices.  The 
patient's  health  is  unafiected,  and  the 
disease  is  extremely  slow  in  its  progress. 
Demme,  in  1883,  discovered  a  bacillus 
identical  with  the  bacillus  of  tubercu- 
losis, among  the  lupus  cells. 

Lupus  Exedens,  or  Noli  Me  Tangere,  is 
the  ulcerative  form  of  kipus  tubercu- 
losus,  and   generally  alfects  the  nose, 
beginning  in  the  alfe,  the  tip,  or  columna 
of  the  nose,  and  attacking  the  skin  or 
mucous  membrane,  or  both  these  toge- 
ther.   It  is  most  common  about  the  age 
of  puberty,  and  more  frequent  in  females 
than  males.    It  chiefly  aff"ects  persons 
with  the  strumous  diathesis.    A  similar 
disease  is  met  with  as  one  of  the  forms 
of  tertiary  syphilis  (syphilitic  Ivipus).  It 
commences  as  in  the  ordiiwy  form,  but 
the  tubercles  soon  suppurate  and  become 
covered  with  a  crust,  beneath  which  is 
an  ulcei'ated  surface.    Fresh  tubercles 
appear  at  the  cu^cumference  of  the  ulcer, 
and  undergo   a   similar  change.  The 
ulcers  at  first  assume  the  shape  of  the 
patch  of  tubercles,  but  afterwards  ex- 
tend, destroying  the  cutis,  subcutaneous 
cellular  tissue,  and  in  the  nose  the  car- 
tilages and  nasal  bones.    The  borders  of 
the  ulcers  are  abrupt,  iri'egu^lai-,  jagged, 
and  slightly  elevated.    The  suri'ounding 
skin  is  moi-e  or  less  reddened,  but  not 
swollen  or  hard.     The   base  may  be 
covered  with  prominent  dusky  granula- 
tions, or  be  comparatively  pale  or  gi'eyish 
yellow,  with  only  a  few  granulations.  If 
the  eyelids  be  attacked,  both  the  skin  and 
the  conjunctival  surfaces  ni'e  implicated, 
and  the  whole  lid  may  be  destroyed.  In 
other  cases  the  mucous  membrane  of  the 
nose  is  the  primary  seat,  this  becoming 
swollen  and  vascular;  an  ulcer  forms, 
covei'ed  by  a  ci'ust,  and  spreads,  per- 
forating the  septum.    There  is  itching, 
but  not  much  pain.    The  disease  is  in- 
creased by  indiscretions  in  diet,  expo- 
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sure  to  cold  and  wet,  and  during  men- 
struation. 

Comeqtienoes. — Always  obstinate  and 
tenacious;  if  untreated,  the  disease  may 
lead  to  the  destruction  of  the  whole  nose, 
eyelids,  more  or  less  of  the  lips,  and 
pinna  of  the  ear.  If  treated,  the  scars 
which  result  vary  in  appearance  accord- 
ing to  the  depth  of  the  ulcei-ation,  and 
much  resemble  those  of  btirns,  having  a 
like  tendency  to  contract  and  produce 
deformities,  such  as  ectropion,  etc. 

Treatment. — In  all  forms  of  lupus  good 
air,  especially  bracing  sea  air;  good  living, 
a  plain  meat  diet  with  fresh  vegetables, 
avoidance  of  tea,  but  a  glass  or  two  of 
good  wine  with  the  meals.  Abrath's 
fresh  raw  ai'terial  blood  ti'eatment  is  very 
serviceable.  Cod-liver  oil,  ii'on,  especially 
in  the  form  of  Parrish's  food,  and  qviinine 
are  necessary.  In  the  erythematous 
variety,  dusting  powders,  as  oxide  of  zinc 
and  starch,  or  bismuth ;  soap  well  applied 
to  the  part  with  a  flannel,  rvibbed  to 
lather  and  washed  off,  and  then  the  dust- 
ing powders.  Lotions,  either  borax  (5j 
to  Bviij),  with  hydrocyanic  acid  dil.  (5ij), 
or  oxide  of  zinc  (5ij);  calamine  powder 
{3ss),_  glycerine  (5ij),  rose  water  (Byj); 
the  liquor  plumbi  is  iiseful.  An  oint- 
ment of  oleate  of  mercury  5  per  cent.  gr.  xx, 
salicylic  acid  gr.  xxx,  lard  3j  is  valuable. 
If  the  disease  be  limited  and  not  of  long 
standing,  blistering  the  part.  When 
there  is  much  desquamation,  a  weak  solu- 
tion of  nitric  acid,  or  iodine  in  glycerine, 
with  iodide  of  potassium,  or  chiysophanic 
and  pyi'ogallic  acids.  Scarification  and 
erasion.  Internally,  arsenic,  in  the  form 
of  liquor  aisenicalis,  or  Donovan's  solu- 
tion; iodine;  iodide  of  potassium,  or 
sodivun  ;  phosphorus ;  iodide  of  starch  ; 
cod-livei-  oil.  In  the  tubeiculai-  form, — 
locally  subdue  all  inflammation  by  the 
above-mentioned  remedies,  and  then  give 
an  anaesthetic,  and  scrape  away  all 
diseased  parts  with  a  Volkmann's  spoon ; 
after  this  operation,  any  patches  that  re- 
turn can  be  touched  with  the  galvanic 
cautery.  Many  surgeons  destroy  the 
growth  with  caustics,  as  caustic  potash  ; 
acid  nitrate  of  merciu'y ;  nitrate  of  zinc 
(one  pai-t),  bread  mass  (two  or  three 
parts)  ;  nitric  acid  ;  chloride  of  zinc,  etc. 
These  should  only  be  applied  to  the  edge 
of  the  patches,  and  not  over  too  exten- 
sive a  surface  at  one  time,  as  the  caustic 
causes  sharp  inflammation  for  three  or 
foui'  days.    Hebra   treated   lupus  by 


nitrate  of  silver  in  toughened  sticks  with 
sharp  points,  which  are  thrust  into  the 
diseased  patches;  there  is  little  or  no 
bleeding.  Of  late  two  caustics  have  been 
used  which  possess  great  advantages, 
namely,  pyrogallic  acid  in  the  form  of  an 
ointment  (20  per  cent.),  used  twice  a 
day,  followed  by  a  mercurial  ointment. 
This  does  not  cause  much  pain,  and  is 
very  good  for  slight  patches  where  the 
skin  is  loose.  The  other  caustic  is  sali- 
cylic acid,  which  will  attack  the  lupus 
patches  without  affecting  the  skin. 
The  pain  of  this  application  is  veiy 
great  ;  to  mitigate  this,  creasote  is 
mixed  with  it  (Unna).  It  Ls  applied 
in  the  form  of  an  ointment,  salicyUc 
acid  (1  part),  creasote  (2  parts),  lard 
and  wax  (2  parts)  ;  this  is  a  most 
iiseful  application  after  scraping,  pain 
ceases  in  from  ten  to  twenty  minutes 
after  the  ointment  is  applied,  and  may 
be  relieved  by  cocaine  (CJnna).  Baths 
containing  iodine,  sulphuret  of  potas- 
sium, sea-weed,  sea  salt,  or  carbonate  of 
soda  are  useful.  Internally,  iodide  of 
iron,  iodide  of  potassium,  and  mercury. 
A  measui-e  which  is  often  useful  is  to 
freeze  the  patch  with  the  ether  spray, 
and  perform  punctiform  or  linear  scari- 
fication, as  recommended  by  Squu-e. 

In  Exedent  Lwpus. — Locally.  Subdue 
inflammation.  Caustics  to  the  raw  sur- 
face after  the  scab  has  been  removed  by 
forceps  or  poulticing.  The  caustic  must 
be  applied  thoroughly  to  the  part,  whilst 
patient  is  an^sthetised,  either  by  the 
galvanic  cautery,  the  actual  cautery, 
Paquelin's  thermo-cautery,  gas  cautery, 
strong  nitiic  acid  followed  by  nitrate  of 
silver,  or  chloride  of  zinc  in  the  stick. 
Scraping  may  be  used,  instead  of  caus- 
tics. As  after-dressings,  ointments  of 
biniodide  of  mercury  and  lard ;  red  oxide 
or  ammonio-chloride  of  mercury;  or 
ointments  of  lead,  zinc,  and  nitrate  of 
mercury,  in  equal  parts. — Internally. 
Iodide  of  potassium,  Donovan's  solution, 
or  a  pill  of  iodide  of  arsenic  \  gr.,  with 
biniodide  of  mercury  -j-V  gr.,  or  one  of 
calomel  and  opium. 

Rodent  Ulcer,  or  Jacob's  Ulcer,  i-arely 
occurs  before  the  age  of  fifty,  but  may 
appear  as  early  as  forty.  It  afiects 
both  sexes  equally,  and  persons  who  are 
apparently  in  good  health.  It  com- 
mences as  a  hard,  solitary,  indolent, 
reddish  brown  tubercle,  situated  at  some 
part  of  the  upper  two-tlurds  of  the  face, 
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either  on  the  cheeks,  eyelids,  or  alse  of 
nose,  or  scalp.  The  tubercle  slowly 
increases  in  size,  with  a  hard  margin, 
and  after  a  time,  may  be  two  or  three 
years  or  longer,  cracks,  the  fissure  being 
at  first  concealed  by  a  scab,  but  as  the 
ulceration  progresses,  the  raw  surface  of 
the  ulcer  projects  beyond  the  scab.  The 
ulcer,  when  formed,  is  irregular  and 
sinuous,  bounded  by  somewhat  raised 
and  slightly  elevated  edges,  which  are 
abrupt  or  rounded  off,  and  not  under- 
mined or  everted  ;  the  surface  is  smooth, 
cleanish,  -svith  a  pinky,  dry,  and  waxy 
look,  without  granulations.  The  skin 
around  is  supple  and  healthy.  The  dis- 
charge is  thin  and  scanty.  The  glands 
are  not  involved,  nor  the  patient's 
health,  The  disease  progresses  often  at 
a  very  slow  rate,  increasing  in  depth 
and  extent,  destroying  all  the  surround- 
ing tissues ;  the  soft  parts  are  eaten 
away,  the  bones,  mucous,  fibrous,  and 
glandular  tissue,  with  the  production  of 
a  ghastly,  yawning,  huge  chasm.  In 
the  early  stage  there  is  little  pain  or 
haemorrhage.  The  disease  does  not  retvirn 
after  complete  removal,  but  if  untreated 
is  always  fatal,  as  it  never  heals  spon- 
taneously, though  imperfect  attempts 
at  cicatrisation  may  be  seen  in  parts. 

Pathology. — The  ulcer  is  preceded  by 
infiltration  of  the  surrounding  tissues  by 
a  thin  line  of  new  cells,  resembling 
epithelial  tissue  of  a  rudimentary  kind. 
"These  cells  are  smaller  than  those  of 
epithelioma,  and  are  contained  in  alveoli. 
The  disease  arises  from  the  glandular 
epithelium  of  the  secreting  organs  of  the 
skin,  and  progresses  deeply  by  fiask- 
shaped  outgrowths,  which  never  contain 
epithelial  globes. 

Diagnosis. — From  epithelioma  it  is 
distinguished  :  1 .  By  its  slow  growth ; 

2.  Partial   attempts  at   cicatrisation ; 

3.  Situation ;  4.  Non-involvement  of  the 
lymphatic  glands. 

Treatment.  —  Complete  removal  by 
cau.stics,  the  knife,  or  both  these  methods. 
The  knife  may  be  used  to  excise  the 
ulcer  when  situated  on  the  cheek,  eyelid, 
eye,  and  forehead;  but  generally 
escharotics  are  to  be  preferred,  as  being 
less  liable  to  be  followed  by  accidents. 
The  best  caustics  are  Canquoin's  paste 
(chloride  of  zinc,  1  part ;  flour,  2 
parts;  water,  q.s.);  Vienna  paste  (pot- 
assa  fusa  and  slaked  lime,  equal  parts ; 
spirits  of  wine,  q.s.,  mix) ;  London  paste 


(lime  and  caustic  soda,  equal  parts) ; 
Fr^re  Coma's  (arsenic,  1  part ;  cinna- 
bar, 4  parts;  charcoal,  10  parts): 
these  are  very  useful  if  the  ulcer  be 
large  and  deep.  If  large  and  superficial, 
acid  nitrate  of  mercui'y  or  niti'ic  acid 
is  most  serviceable.  When  small,  the 
following  caustic,  calomel  5ijss,  bisul- 
phide of  mercury  3ij,  arsenious  acid  5j> 
mixed  into  a  paste  with  water.  When 
the  ulcer  is  of  very  large  size  and  depth 
it  must  be  extirpated  by  the  knife  and 
chloride  of  zinc  combined,  and  the  gap 
covered  with  a  mask.  The  actual, 
galvanic,  or  thermo-cautery  ai'e  some- 
times of  use. 

Perforating  Ulcer  of  the  Foot. 
Causes. —  AfiTections  of  nerve  tissue, 
either  peripheral  or  more  commonly 
central.  The  interstitial  tissue  of  the 
nerves  is  thickened,  whilst  the  sensory 
and  trophic  fibres  are  absent  or  degene- 
rated, the  larger  or  motor  fibrils  being 
unaffected.  It  is  met  with  in  anaesthetic 
leprosy,  locomotor  ataxia,  caries  of  the 
spine,  progressive  muscular  atrophy, 
congenital  deformities  of  the  foot,  and  in 
cases  of  injuiy  of  the  nerve  trunks  and 
spinal  cord.  Syphilis  is  sometimes  a 
cause,  and  glycosuria  often  co-exists. 

Symptoms. — There  is  an  opening  on 
the  plantar  surface  of  the  foot,  often 
seated  at  the  base  of  a  corn,  over  the  ball 
of  the  great  toe,  or  the  outer  part  of  the 
foot  at  the  junction  of  the  metatarsal 
bone  with  the  phalanx  of  the  little  toe. 
There  may  be  more  than  one  opening. 
The  mouth  of  the  sinus  may  be  siu'- 
rounded  by  granulations,  or  by  extensive 
ulceration.  As  a  rule  there  is  no  pain 
in  the  part,  except  on  attempting  to 
walk.  The  skin  is  cold,  frequently 
congested,  and  liable  to  foetid  profuse 
perspiration ;  the  sensibility  is  much 
diminished,  the  epidermis  thickened,  and 
hair  gi-ows  thickly.  The  opening  or 
ulcer  leads  directly  through  a  narrow 
sinus  to  diseased  bone,  or  passes  right 
through  the  foot.  It  is  accompanied 
with  inflamed  bursse,  open  joints,  and 
disappearance  of  cartilage.  Eczema  and 
erysipelas  may  appear  from  time  to 
time.  The  nails  are  yellow,  fissured,  and 
cui'ved  laterally.  Shortening  of  the  foot 
is  sometimes  met  with,  due  to  disintegi'a- 
tion  of  the  metatarso-phalangeal  joint, 
or  interstitial  absorption. 

Treatment.  —  Prolonged  rest,  and 
Fowler's  solution.     Amputation  above 
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the  diseased  nerve  tissue,  by  Syme's  or 
Tetx\e's  methods.  As  a  palliative,  an 
artificial  leg  attached  to  the  bent  knee, 
so  as  to  give  the  foot  physiological  rest. 


The  disease  is  very  intractable.  The 
galvanic  current  is  worth  trying,  but 
must  be  persevered  with  for  a  long: 
time. 


SECTION  X 
THE  BREAST. 


CHAPTER  XL. 

DISEASES  OF  THE  BREAST. 


Hypertrophy  consists  in  an  increase  of 
size,  due  to  increased  growth  of  the  nor- 
mal tissue  of  the  gland.  It  is  rare,  and 
generally  commences  at  puberty;  both 
sexes  may  be  affected.  Both  breasts  are 
generally  involved,  but  one  often  more 
than  the  other.  The  general  health  is 
good,  but  in  females  the  catamenia  may 
be  irregvdar.  The  breast  may  reach 
several  pounds  in  bulk.  There  is  but 
little  pain,  the  growth  is  slow,  and  the 
superficial  veins  dilated. 

Treatment. — Iodide  of  potassium  inter- 
nally, and  friction  with  oleate  of  mercury. 
The  breast  may  be  strapped.  In  severe 
cases,  amputation  of  the  breast. 

Inflammation  of  the  Breast  v.  Mastitis 
.is  most  common  diu-ing  lactation  in  the 
first  month  after  child-birth.  It  occurs 
frequently  in  primiparse  in  whom  the 
nipples  are  defective  or  cracked.  In 
women  who  have  suckled  too  long,  in- 
flammation is  not  uncommon,  especially 
when  the  infant  is  weaned.  It  may 
arise  from  traumatic  causes.  New-born 
children  may  sufier  from  abscess  of  the 
breast,  from  nurses  squeezing  their 
breasts.  The  inflammation  as  a  rule  pro- 
ceeds to  suppuration,  forming  an  abscess, 
which  may  be  superficial,  intra-glandular, 
or  submammary.  Tlie  pus  always  con- 
tains micrococci. 

The  Superficial  Abscess  which  occurs  in 
cellulo-adipose  tissue  beneath  the  skin,  is 
always  circumscribed.  Tliere  is  not  much 
constitutional  disturbance,  the  areola 
and  nipple  are  inflamed,  and  the  parts 
projecting,  red,  and  swollen. 

Intra-glandular  Abscess  may  affect 
part  or  the  whole  of  the  gland.  The  first 
symptom  is  usually  a  rigor,  followed  by 
fever,  and  occurring  a  week,  fortnight,  or 


three  weeks  after  delivery.  The  breast 
feels  hard,  tender,  and  is  painful  on 
handling  or  moving  the  arm.  One  or 
more  ovoidal  lobules  are  attacked  at  the 
commencement,  and  one  lobule  after 
another  may  be  involved,  giAnng  rise  to 
several  abscesses.  The  pain  becomes 
more  severe,  with  tlu-obbing,  bui-ning 
heat.  The  breast  increases  in  size  and 
weight,  and  after  some  days  the  skin  be- 
comes reddened,  glossy,  tense,  and  (ede- 
matous, pits  on  pressure,  and  deep-seated 
fluctuation  can  be  detected.  The  milk  is 
arrested  or  diminished.  With  the  acxite 
pyrexia,  occasionally  cerebral  excitement 
is  present. 

Submammary  Abscess  occurs  in  the 
cellular  tissue  between  the  mamma  and 
the  pectoral  muscles ;  it  is  sometimes  due 
to  the  deposit  of  tuberculous  matter. 
Occasionally  submammary  abscess  arises 
from  caries  or  necrosis  of  the  ribs,  or 
perforation  of  an  empyema.  The  breast 
is  prominent  and  projected  forwards. 
The  pain  is  deep-seated  and  throbbing, 
but  not  so  acute  as  in  the  previous  form ; 
there  is  often  high  fever.  The  abscess, 
from  its  deep  situation,  is  slow  in  point- 
ing, but  after  a  variable  time  the  skin 
become  oedematous  and  slightly  red: 
Fluctuation  is  obscure  until  the  abscess 
becomes  more  superficial ;  pointing  takes 
place  usually  at  the  lower  and  out«r  part 
of  the  gland,  but  often  several  openings 
are  present  round  the  base  of  the  gland. 
As  a  rare  event  the  absces.s  may  open 
into  the  pleura  or  anterior  mediastinum, 
or  may  give  rise  to  pleurisy. 

When  a  mammary  abscess  is  allowed 
to  proceed  unchecked,  especially  if  intra- 
glandular,  the  matter  is  prone  to  burrow, 
dis.secting   adjacent   lobules  from  one 
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another  and  from  the  parts  in  juxtapo- 
sition, thus  leading  to  the  breast  being 
riddled  with  sinuses. 

Treatment. — When  the  breast  is  in- 
flamed, if  possible  suppuration  should  be 
pi'eveuted  by  slinging  the  breast  from 
the  neck  by  a  handkerchief,  and  fixing 
the  arm  to  the  side. — Locally.  Gamgee 
recommends,  when  the  inflammatory  no- 
dule is  fii-st  perceived,  fomentation  with 
very  hot  water  and  friction  over  the 
whole  gland  with  the  outspread  hand, 
smeared  with  olive  oil  or  glycerine ;  then 
pad,  suspend,  and  compress.    Warm  oil 
and  laudanum  are  very  useful.  G-lycerine 
and  belladonna  smeai'ed  over  the  breast, 
liniment  or  tr.  of  belladonna  apjjlied  as 
evaporating  lotions,  or  warm  lead  and 
opium  lotions,  are  all  serviceable.  The 
gland  should  be  emptied  with  the  breast 
pump,  and  the  child  suckled  with  the 
other,  or  weaned.   The  general  treatment 
consists  in  saline  purgatives,  iodide  of 
potassium,  aconite,  vin.  antimon.,  low  diet, 
little  fluids,  ice  being  allowed  to  suck  to 
quench  the  patient's  thirst.    If  suppura- 
tion occur,  warm  fomentations  of  cliamo- 
mile  and  poppy  heads  or  poultices  with 
laudanum.    Pain  must  be  allayed  by 
opium.    Directly  fluctuation  is  detected, 
or  oedema  is  observed,  the  patient  should 
be  ansesthetised,  and  the  abscess  opened, 
under  aseptic  precautions,  at  the  most  de- 
pendent part  by  a  free  incision  in  the 
direction  of  the  ducts,  and  a  drainage 
tube  inserted.    If  aseptic  treatment  be 
not  adopted  after  the  matter  has  dis- 
charged, poultices  may  be  applied  for  a 
few  days,  and  then  water  dressing  and 
bandaging.    The  diet  must  be  good,  and 
iron,  the  mineral  acids  and  quinine  are 
ixseful ;  stimulants  ai'e  requisite  in  this 
stage.    When  there  are  sinuses  a  most 
advantageous  dressing  is  I'ecommended 
by  Dr.  Forster  of  New  York.    It  consists 
in  the  application  of  compressed  sponge, 
which  freed  of  dirt,  soft,  elastic,  and  large 
enough  to  cover  the  whole  breast,  is  dried 
and  compressed  by  placing  it  under  a 
letter  copying  pressf  or  twenty-four  hours; 
this  is  applied  over  the  affected  breast 
and  fastened  by  a  spica  bandage,  and 
then  wetted  with  tepid  water,  which 
caases  the  sponge  to  swell,  affording  uni- 
form pressure ;  the  sponge  is  changed 
every  twenty-four   hours.    Other  but 
inferior  methods  of  treating  the  sinuses 
are  by  scraping  them  with  a  sharp  spoon, 
and   injecting   stimulating  lotions,  as 


chloride  of  zinc  (gr.  xl  to  33),  or  tr.  iodi. 
Lint  steeped  in  turpentine  is  useful.  A 
very  effectual  method  is  to  firmly  strap 
the  breast  with  semicircular  pieces  of 
strapping,  and  then  apply  pads  and  a 
spica  bandage.  As  a  last  resource  the 
apertures  of  the  most  dependent  sinuses 
may  be  enlarged  with  a  knife. 

Chronic  Encysted  Abscess  is  very  liable 
to  be  mistaken  for  more  serious  diseases 
of  the  breast.  It  forms  without  any 
observable  symptoms  of  inflammation, 
is  deep-seated,  and  grows  slowly.  A 
hard,  indolent  swelling  appears,  in 
which  it  may  be  impossible  to  detect 
fluctuation  owing  to  lymph  being  effiised 
round  it,  forming  a  thick  wall.  It 
occurs  at  all  periods  of  life,  and  is 
common  in  young,  unmarried  women 
between  the  ages  of  twenty  and  thirty, 
especially  in  those  who  are  strumous; 
it  is  also  frequently  met  with  in  married 
women  during  pregnancy,  or  after  a  mis- 
carriage. In  women  who  are  suckling 
and  unable  from  any  reason  to  use  one 
breast,  this  aff"ection  may  attack  that 
gland.  The  disease  generally  commences 
as  several  hard  lumps,  which  coalesce 
and  unite,  forming  an  irregular,  firm 
mass ;  as  it  enlarges  it  becomes  softer, 
and  fluctuation  may  be  detected.  There 
is  little  or  no  pain,  the  skin  is  not  red 
or  discoloured,  but  the  subcutaneous 
veins  are  often  enlarged,  and  there  may 
be  retraction  of  the  nipple  and  swelling 
of  the  axillary  glands.  The  diagnosis- 
is  difficult,  but  the  equality  of  the 
surface,  the  absence  of  pain,  presence 
of  fluctuation  or  oedema  of  the  subcu- 
taneous cellular  tissue,  the  fact  that  it 
is  not  distinctly  circumscribed,  nor  freely 
movable,  will  generally  show  its  nature. 
If  any  doubt  exist,  the  swelling  should 
be  punctvired  with  an  exploring  trocar. 
The  disease  may  last  for  months  without 
affecting  the  general  health. 

Treatment. — Make  an  incision,  scrape 
with  a  Volkmann's  spoon,  insert  a  drain- 
age tube,  and  support  the  breast  with 
compressed  sponge  or  strapping,  the  arm 
being  suppoi'ted  by  a  sling.  Fresh  air, 
tonics,  and  attention  to  the  diet  and 
bowels. 

Induration  of  the  Breast  may  implicate 
the  whole  or  part  of  the  breast  as  the 
result  of  slight  injuries,  as  a  blow,  or 
affections  of  the  generative  organs.  It 
is  due  to  the  cpecal  terminations  of  the 
ducts  being  distended  with  epithelium. 
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ing  often  several  po\mds,  without  form- 
ing any  adhesion  to  the  deeper  parts. 
The  fluid  contents  are  generally  thick 
and  viscid.  If  the  cyst  be  opened,  or 
ulcerate,  the  intracystic  gi'owth  some- 
times forms  a  sprouting  fungous  mass, 
this  being  associated  Avith  sarcoma. 

Treatment  is  the  same  as  for  adenoma. 
If  conjoined  with  sarcoma,  amputate  the 
breast. 

Sarcoma  of  the  Breast,  or  Adeno- 
Sarcovia,  may  be  solid  or  cystic.  It 
may  be  round-celled,  .spindle-celled,  or 
myeloid,  and  may  be  conjoined  with 
adenoma.  The  spindle-celled  gi'owth  is 
most  common,  but  myxo-sarcoma  is 
often  met  with.  The  tumour  is  gene- 
rally single,  and  may  be  hard  or  soft,  de- 
pending on  the  variety ;  the  hard  growth 
is  spindle-celled,  the  soft  round-celled  and 
myxo-sarcomatovis ;  the  cystic  variety 
is  of  unequal  consistence.  The  tumour 
may  be  circumscribed  and  encapsuled, 
or  diffuse.  The  circumscribed  form  is 
generally  hard,  and  commences  at  the 
ciiTumference  of  the  breast ;  its  symptoms 
are  similar  to  adenocele  and  fibioma. 
It  is  most  common  soon  after  marriage  or 
pregnancy,  between  the  ages  of  twenty 
and  thirty,  and  evinces  little  disposition 
to  recurrence  (Gross).  The  diffuse  form 
generally  begins  at  the  centre  of  the 
breast,  in  the  vicinity  of  the  nipple,  and 
is  most  common  towards  middle  age, 
though  it  may  be  met  with  at  any  age. 
It  is  round,  oval,  and  lobulated  in  shape  ; 
the  skin  is  movable  and  not  affected  for 
a  time,  but  ultimately  ulcerates ;  the 
subcutaneous  veins  are  enlarged ;  as  the 
growth  progresses,  a  fungating  tumour 
is  produced,  infiltrating  the  neighbour- 
ing tissues,  and  prone  to  affect  internal 
organs,  as  the  pleura,  lungs,  and  other 
viscera.  The  disease  is  very  apt  to 
return  after  removal.  Gross  mentioning 
a  case  in  which  twenty-three  operations 
were  performed  with  eventual  success. 
There  is  little  pain,  uneasiness  only 
being  caused  by  the  great  bulk  and 
weight  of  the  growth.  The  rate  of 
increase  in  size  varies;  in  some  ca.ses 
this  is  slow,  in  others  rapid  ;  or  a  slow 
growth  may  rapidly  increase,  accom- 
panied by  fever.  The  tumour  and 
breast  are  freely  movable,  and  do  not 
contract  adhesions. 

The  cystic  form  is  described  previously 
(vide  Compound  Cyst). 

Diagnosis. — Gross  writes  :  "On  the 


whole,  diagnosix  is  based  upon  the  indo- 
lent origin,  mobility,  central  situation, 
elastic  or  unequal  consistence,  lobulated 
outline,  rapid  increase,  large  dimensions 
foi'  the  period  of  their  existence,  free- 
dom from  lymphatic  involvement,  and 
marked  tendency  to  ulcerate;  upon  the 
not   infrequent   discolouration   of  the 
skin,  enlai-gement  of  the  subcutaneous 
veins,  and  possible  elevation  of  the  tem- 
perature ;  upon  the  .suffering  which  they 
awaken  late  in  the  disease ;  and  upon 
their  greater  frequency  after  the  thirty- 
thiixl  year."     The  solid  develop  about 
thirty-seven ;  the  cystic  about  thu-ty-three,. 
and  grows  more  rapidly.    Tillaux  ■wTite.'i 
of  the  differential  diagnosis  between  .sarco- 
ma and  carcinoma  of  the  breast :  Sarcoma 
proceeds  more  slowly  than  carcinoma^ 
and  may  remain  stationary  for  some 
time,  even  for  twenty-five  years.  Con- 
firmed sarcoma  is  ii'regular,  the  nodules 
being  much  greater  than  those  of  carci- 
noma.   It  does  not  adhere  to  the  thorax, 
whilst  carcinoma  becomes  adherent  to 
the  skin.    Sarcoma  maj'  attain  an  enor- 
mous volume,  twelve  to  fifteen  pounds. 
In  carcinoma  the  skin  becomes  rapidly 
adhei'ent,  slowly  in  sarcoma.  Retraction 
of  the  skin  usual  in  carcinoma,  disten- 
sion in  sarcoma.    The  nipple  is  soon 
retracted  in  carcinoma  :  pressed  out  in 
sarcoma,  so  that  its  shape  can  be  restored 
by  the  hand.     Both  diseases  tend  to 
ulceration.    The  skin  becomes  infiltrated 
in   carcinoma   and   is    destroyed,  the 
borders  of  the  ulcer  being  hard  and  con- 
tinuous with  the  wound ;  in  sarcoma,  on. 
the  contrar}^,  it  gives  way  by  the  disten- 
sion on  its  inner  face  of  the  sarcomatous 
buds ;  the  borders  of  the  ulcer  are  small 
and  soft.    In  carcinoma  the  consistence 
is  firm,  sometimes  hard,  and  sensibly 
uniform  ;  in  sarcoma  it  is  less  firm,  and 
there  may  even  be  .soft  parts  due  to 
cysts.     Carcinoma  rapidly  blends  with 
the  mammary  gland ;  sarcoma  remains 
distinct.     The  lymphatic  glands  from 
the  beginning  are  affected  in  carcinoma  ; 
hardly   ever   in   sarcoma.  Carcinoma 
retiTTOs  more  frequently  than  sarcoma, 
and   at   a,    distance ;    whilst  sarcoma 
returns  in  the  cicatrix.    In  carcinomn 
there  is  x'apid  cachexia;  .'^arcoma  remain.'- 
local.    Sarcoma  is  indolent;  carcinoma 
painful. 

Treatment. — Early  and  free  removal 
of  the  breast,  but  j-eciirrence  will  take 
place  in  more  than  half  the  cases. 
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Carcinoma  of  the  Breast  is  the  most 
frequent  form  of  growth  met  \vith  in 
connexion  with  this  gland.  Tlie  variety 
most  commonly  met  with  is  scirrhus, 
occasionally  encephaloid,  and  very  rarely 
colloid.  It  is  always  primary,  and 
generally  only  one  breast  is  affected. 
Birkett  classifies  the  disease  into  three 
forms  :  first,  the  infiltrating  kind 
(scirrhus)  ;  secondly,  the  tuberous  (ence- 
phaloid) ;  thirdly,  the  cystic. 

Causes. — Carcinoma  implicates  the 
breast  at  all  periods  of  life,  from  twenty 
upwards,  but  commences  most  frequently 
from  the  thirtieth  to  the  fiftieth  year, 
half  the  cases  occurring  from  forty  to 
fifty.  It  is  nearly  confined  to  women, 
but  occasionally  is  met  with  in  men. 
Married  women  are  most  liable,  but  it 
often  attacks  the  single.  All  depress- 
ing cii'cumstances  predispose  to  it,  as 
distress  of  mind,  loss  of  blood,  intemper- 
ance, etc.  Ii'ritation  from  mechanical 
injury,  as  blows,  squeezes,  etc.,  seems 
often  to  be  the  exciting  cause.  It  rarely 
commences  during  pregnancy  or  lacta- 
tion, but  shovild  it  do  so  the  progress  is 
very  rapid. 

Forms  of  Cancer. — When  it  assumes 
the  infiltrated  form,  the  large  nucleated 
cancer  cells  are  arranged  in  small  groups 
between  the  fibres  or  stroma  of  the  gland. 
The  breast  is  hard,  condensed,  and  in- 
compressible. The  whole  gland,  or  a 
part  only,  may  be  affected.  As  the 
disease  progresses  the  proper  gland  tissue 
disappears,  and  the  various  constituents 
of  the  breast  become  harder,  more  com- 
pact, and  of  a  greyish  or  blmsh  grey 
colour.  Next  the  tumour  contracts, 
di'agging  the  neighbouring  tissues 
towards  it ;  it  is  now  of  stony  hardness. 
The  tuberous  variety  commences  at  the 
axillary  border  of  the  gland,  and  is 
characterised  by  the  new  growth  being 
contained  in  a  distinct  capsule;  it 
pushes  the  breast  tissue  before  it,  and  this 
becomes  absorbed ;  contraction  does  not 
occur.  The  cystifoi-m  variety  is  due  to 
the  serum  which  is  poured  off  by  the 
cancerous  gro^vth,  accumulating  in  the 
tuberose  form,  between  the  capsule  and 
the  outer  surface  of  the  tumour,  and 
distending  this  so  that  it  forms  a  cyst 
within  which  is  the  carcinoma.  Paget 
has  drawn  attention  to  the  fact  that 
cancer  of  the  breast  is  sometimes 
preceded  by  an  eczema  or  dermatitis  of 
the  mammary  areola.    He  describes  it 


'  as  having  the  appearance  of  a  florid, 
intensely  red,  raw  surface,  very  finely 
granular,  as  if  nearly  the  whole  thick- 
ness of  the  epidermis  were  removed  : 
like  the  surface  of  very  acute  diffused 
eczema,  or  like  that  of  an  acute  balanitis. 
From  such  a  surface  there  is  always 
copious,  clear,  yellow,  viscid  exudation 
(Paget's  Disease). 

Symptoms  of  Scirrhus. — (1st  Stage.) 
The  disease  begins  on  the  surface,  within 
the  substance,  or  at  the  periphery  of  the 
breast.  The  tumour  is  at  first  small, 
hard,  movable,  circumscribed,  with  little 
or  no  pain.  As  it  gi'ows  it  becomes 
harder,  knobbed,  irregular,  and  firmly 
fixed  to  the  gland  and  adjacent  parts,  as 
the  pectoral  muscles.  It  projects  exter- 
nally, giving  rise  to  lancinating  neuralgic 
pains,  shooting  thi'ough  the  tumour  up 
the  shoulder  and  down  the  arm,  and 
worse  in  the  night. — (2nd  Stage.) 
The  skin  becomes  adherent,  then  reddish 
or  purple,  then  a  crack  forms  and  scabs 
over ;  this  spreads,  occasioning  an  ulcei- 
with  raised  and  everted  edges,  and  a 
hard  nodular,  warty,  or  sinuous  margin. 
The  base  is  hard  and  nodular,  of  a  grey- 
ish green  colour,  or  covei'cd  with  coarse 
granulations,  uneven,  deepest  at  the 
centre,  apt  to  bleed,  and  discharging  a 
thin,  acrid,  foetid  pus.  In  other  cases 
the  skin  is  chiefly  implicated,  being  in- 
filtrated with  cancer,  becoming  of  a 
reddish  colour — though  in  rare  cases 
there  is  no  change  of  colour — and  con- 
verted .  into  a  hard,  brawny,  rigid  sub- 
stance, often  extending  over  one  side  of 
the  chest  and  forming  a  stiff  cuirass. 
Occasionally  the  skin  becomes  affected  in 
another  way  by  the  formation  of  a 
scirrhous  nodule  at  the  outer  border, 
which  spreads  inwards.  Retraction  of 
the  nipple  only  occurs  in  scirrhus,  and 
not  in  encephaloid,  and  is  most  marked 
when  the  infiltration  is  central ;  as  it 
does  not  occur  in  all  cancerous  cases,  and 
is  met  with  now  and  then  in  adenoma, 
it  is  not  conclusive  evidence.  Along 
with  i-eti-action  there  is  a  deep  groove 
round  the  base  of  the  nipple,  which 
Gross  considers  almost  characteristic. 
There  is  a  form  of  scirrhus  occurring  in 
old  persons  which  is  termed  atrophic 
scirrhus;  it  is  chaiacterised  by  the 
smallness  of  the  tumour,  which  does  not 
exceed  a  walnut,  is  remarkably  hard 
and  dense,  and  often  remains  stationary 
for  j^ears. — (3rd  Stage.)    The  axillary 
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glands  are  enlarged  early  in  the  disease, 
but  after  the  skin  is  affected  the  infil- 
ti'ation  advances  rapidly ;  in  examining 
for  these  the  arm  should  be  pendulous. 
After  a  time  the  supra-clavicular  and 
sub-clavicular  glands  are  attacked. 
Sometimes  the  primary  growth  remains 
stationary,  whilst  the  axillary  growth 
advances  with  I'apidity.  When  the 
glands  are  affected  the  arm  and  shoulder 
become  cedematous  from  pressure  on  the 
lymphatic  and  veins,  causing  great  pain 
and  numbness.  Serous  effusion  into  the 
pleura  of  the  same  side  may  present 
itself,  and  secondai-y  affection  of  the 
liver  is  prone  to  occur.  Cancerous  ca- 
chexia ensues  when  the  skin  is  involved. 
Haemorrhage  sometimes  happens,  but  as 
a  rule  is  not  profuse. 

Duration. — The  disease  varies  greatly 
in  its  rapidity,  but  the  avei'age  time  in 
which  it  proves  fatal  is  three  years,  and 
it  generally  proceeds  very  slowly  in  the 
aged. 

Cause  of  Death. — Exhaustion,  septi- 
caemia, haemorrhage,  affection  of  internal 
organs. 

Encephaloid  occurs  in  about  5  per 
cent,  of  all  cases.  It  begins  in  the  sub- 
stance of  the  gland  as  a  soft,  lound 
tumour,  which  rapidly  grows.  The  skin 
and  breast  tissue  is  pushed  forwards,  but 
not  at  first  adherent,  and  the  superficial 
veins  are  enlarged.  The  glands  are  not 
so  soon  implicated  as  in  sciii-hus,  and 
the  subclavicular  and  cervical  glands 
may  escape  altogether.  The  tumour  is  of 
vaiying  consistence ;  hard  and  knotty  at 
some  parts,  at  others  soft,  elastic,  and 
fluctuating.  There  is  usually  no  retrac- 
tion of  the  nipple.  After  a  time  the  skin 
becomes  i-ed  and  gives  way,  forming  a 
circular  ulcer  with  sharp  and  under- 
mined edges,  through  which  a  fungous 
mass  protrudes  of  a  reddish  brown  colour, 
readily  bleeding  (fungus  hjematodes),  and 
discharging  a  ffetid  bloody  pus.  This 
is  followed  by  glandular  infiltration  and 
cachexia.  The  ulcer  of  carcinoma  has  no 
tendency  to  heal.  The  disease  reaches 
the  size  of  a  child's  head  in  a  few  Aveeks. 
Death  results  from  hasmorrhage,  hydro- 
thorax,  pneumonia,  pleurisy,  or  pul- 
monary oedema,  and  occurs  in  from  six 
months  to  one  year. 

Diagnosis. — It  is  important  to  dis- 
tinguish carcinomatous  disease  from  non- 
maTignant  diseases.  The  chief  points  to 
be  noted  are :  1 .  The  condition  of  the 


nipple  and  the  discharges  therefrom.  It 
is  retracted  in  some  foi-ms  of  cancer,  but 
this  may  also  occur  in  non-maUgnant 
disease,  and  is  not  pathognomonic.  Dis- 
charges from  the  nipple  ai-e  important ;  if 
bloody,  offensive,  opaque,  and  containing 
large  nucleated  cells,  the  disease  Ls  pro- 
bably cancer.  If  clear  and  serous,  it 
depends  on  a  cystic  or  adenoid  growth. 
If  mucoid,  it  is  caused  by  a  duct  cyst. 

2.  Condition  of  the  neighbouring 
glands.  In  cancer  these  are  enlarged, 
indurated,  and  fijxed,  and  the  lymphatics 
are  indurated.  In  non-mahgnant  gi-owths 
they  are  of  the  usual  size,  or  slightly 
enlarged  and  movable ;  the  lymphatics 
are  not  affected. 

3.  Feel  of  the  tumour. — Cancer:  stony 
hard,  nodulated,  and  dLstinctly  circum- 
scribed. Non-malignant  :  modei-ately 
hard,  irregular,  not  distinctly  cii-cum- 
scribed. 

4.  MobiHty. — In  cancer  the  tumour 
is  at  first  mobile  and  then  firmly  fixed. 
Non-malignant  gi'owths  are  very  mobile. 

5.  Skin. — In  cancer  this  is  early 
affected.  In  non-maUgnant  growths 
generally  normal.  The  veins  are  much 
dilated  in  cancer,  but  not  so  much  in 
othei-  diseases. 

6.  Pain. — Severe,  shooting,  and  par- 
oxysmal in  cancer ;  in  non-ma  lignant 
diseases  usually  slight,  except  in  indura- 
tion of  the  breast,  when  it  is  widespread 
over  the  back,  neck,  and  arm. 

Treatment  is  either  palliative  or  radical. 
The  palliative  is  only  used  in  cases  in 
which  it  is  not  advisable  to  remove  the 
tumour,  and  consists  in  supjjorting  the 
patient's  health  with  a  nutritious  diet, 
and  giving  opium  or  some  other  anod}Tie 
in  full  do-ses  to  relieve  pain.  Tonics,  as 
tr.  ferri  pei-chlor.,  quinine,  and  vegetable 
tonics  as  calumba.  Ai'senic  is  of  ser\-ice. 
Stimulants  are  often  required.  The 
bowels  must  be  regulated. 

Locally. — Sling  the  breast.  Bella- 
donna plaster  or  powdered  conium  spread 
on  cotton  wool.  Conium  and  belladonna 
ointment.  Aconitine  ointment  provided 
there  be  no  surface  wound.  If  thero 
be  ulceration,  lotions  of  permanganate 
of  potash,  chlorate  of  potash,  terchloridc 
of  carbon,  solutions  of  chloride  of  zinc, 
carbolic  acid,  combined  with  morphia  ; 
or  solutions  of  opium  and  belladonna. 
Gross  recommends  chloral  hydra t.  gi-.  a-. 
cosmoline  5j.  Cocaine  in  solution  painted 
on  the  part  or  used  as  a  sjiray  often 
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gives  relief.  Morphia  and  iodoform 
ointment.  Carded  oakum,  and  Gamgee's 
antiseptic  pads,  ai'e  serviceable  dressings. 
To  relieve  oedema  Maitin's  elastic  ban- 
dage is  useful,  and  elevation  of  the  limb. 
Dilute  tincture  of  iodine  is  sometimes 
beneficial.  To  stop  hsemorrhage,  hot 
water,  the  ice  bag,  ol.  terebinth.,  actual 
cauteiy,  pressure,  tannin,  solution  of 
perchloiide  of  iron,  sulphate  of  iron,  and 
acupressure. 

Caustics  are  useful  in  the  anaemic, 
aged,  or  when  the  growth  has  ulcerated. 
Glacial  suljjhuiic  acid  made  into  a  paste 
with  powdered  saffron  is  of  service  for  a 
fungous  gi'owth;  the  Vienna  paste  and 
chloride  of  zinc  are  also  efficacious. 
Felix's  caustic  paste  is  easily  manipulated 
and  does  not  cause  severe  pain  : — 

Starch  gr.  xxxvij 
Wheat  flour  gr.  cxii 
Bichloride  of  mercury  gr.  j 
Dry  chloride  of  zinc  gr.  ex 
I  odd  (pure)  gr.  x 
Croton  chloral  gr.  x 
Distilled  water  sufficient  to  form  a 
homogeneous  paste. 

During  the  application  of  caustics  the 
patient  may  be  anaesthetised  if  necessary. 

The  Radical  Cure  consists  in  amputa- 
tion of  the  breast  and  removal  of  all 
implicated  glands.  It  should  be  per- 
formed when  the  health  of  the  patient  is 
not  much  affected,  the  patient  is  of 
middle  age,  the  skin  is  entire,  and  the 
axillary  lymphatics  not  much  involved. 
Slight  ulceration  of  the  skin,  the  other 
ciixumstances  being  favouiable,  is  not  a 
bar  to  operation. 

Amputation  of  Breast. — Instruments, 
etc.,  required. — 1.  Scalpel.  2.  Artery, 
torsion,  and  compression  forcejjs.  3. 
Tumour  forceps.  4.  Dissecting  forceps. 
5.  Double  hooks.  6.  Blunt  hook.  7. 
Tenaculum.  8.  Fine  ligatures.  9.  Half 
a  yard  of  stout  whipcord  to  ligature  ir- 
removable glands.  10.  Wire,  silk,  or 
catgut  sutures.  11,  Absorbent  cotton 
and  lint.  12.  Strapping.  13.  Sponges. 
14.  Esmarch's  irrigator.  15.  ScLssors. 
16.  Bandages.  17.  Compresses.  18. 
Anai.sthetic  and  inhaler.  19.  Water- 
proof sheet.  20.  Chloride  of  zinc  solu- 
tion. 21.  Hot  water.  22.  Turpentine. 
23.  Aseptic  dressing. 

The  patient  is  placed  on  her  back,  in- 
clined somewhat  towards  the  opposite 
side,  and  the  arm  abducted.  The  sub- 
clavian artery  may  be  compressed  against 
the  first  rib  if  there  be  any  danger  of 


hsemorrhage.    Under  aseptic  precautions 
two  elliptical  incisions  are  made,  one  on 
each  side  of  the  nipple  in  the  direction 
of  the  fibres  of  the  pectoralis  major,  and 
enclosing  a  piece  of   skin  varying  in 
breadth  according  to  the  circumstances 
of  the  case.    The  lower  incision  is  mad© 
first,  and  the  skin  dissected  off,  the  gland 
being  then  detached  from   the  fascia 
covering  the  pectoralis ;  then  the  upper 
incision  is  made  and  deepened  down  to 
the  pectoralis,  the  knife  being  kept  to- 
wards the  tumour.    The  breast  is  then 
removed  by  dividing  the  loose  cellular 
tissue  with  a  few  strokes  of  the  knife, 
while  the  gland  is  drawn  from  the  chest 
wall.    If  it  be  adherent  to  the  pectoral 
muscle  a  portion  of  this  must  be  re- 
moved.   When  the  glands  in  the  axilla 
are  involved  the  incision  must  be  ex- 
tended and  the  glands  isolated  with  the 
handle  of  the  knife  or  the  fingers,  and 
torn  out.    Mitchell  Banks  writes :  "  In 
every  case  where  the  breast  is  removed 
the  axilla  should  be  cleared  out  as  a 
necessary  accompaniment."    Kiister  ad- 
vocates  the    removal    of    the  glands 
in   all  cases;  in  117  cases  he  found 
only  two  in   which  the  glands  were 
free    from    disease.      Mitchell  Banks 
advises  after  the  breast  is  excised  the 
wound  should  be  brought  together  as 
far  as  possible  and  protected  from  cold 
by  gauze.  After  this,  an  incision  should 
be  carried  into  the  axilla,  about  1^  or  2 
inches  below  the  edge  of  the  great  pec- 
toral ;  the  axillary  fascia  being  opened, 
the  knife  should  at  once  be  laid  aside,  and 
the  armpit  cleared  out  with  the  aid  of 
two  pairs  of  very  strong  broad-pointed 
forceps  and  a  dissecting  tool.    The  first 
thing  to  do  is  to  lay  bare  the  axillary 
vein,  after  which  there  is  no  risk  in  re- 
moving the  glands.     Should  these  be 
adherent,  the  vein  must  be  tied  above 
and  below  the  disease,  and  the  affected 
part  removed.    The  wound  is  stitched,  a 
drainage  tube  inserted  at  the  highest 
part  of  the  axilla,  and  a  counter-opening 
made  half  way  down  the  axilla,  and 
another  drainage  tube  inserted.  Sponge 
dressing  is  employed  wrung  out  of  an 
antiseptic.    This  is  the  best  method,  but 
some  surgeons  draw  down  the  glands 
which  cannot  be  removed  on  account  of 
adhesions,  and  throw  a  ligature  round 
the  pedicle.    Bleeding  during  the  opera- 
tion is  to  be  controlled  by  seizing  each 
vessel  as  divided  with  forcipressm-e  for- 
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ceps,  the  vessels  being  aftei'wards  liga- 
tured or  twisted.  Capillary  or  venous 
hsemorrhage  is  best  stopped  by  hot  water, 
pi  essure,  tui-pentine,  and  chloi-ide  of  zinc 
solution. 

After-treatment. — The  edges  of  the 
wound  are  brought  together  by  attend- 
ing to  the  position  of  the  arm,  and  a 
drainage  tube  inserted.  If  necessaiy, 
sutures  may  be  put  in  both  superficial 
and  deep.    Should  the  skin  be  deficient, 


the  edges  of  the  flaps  may  be  stitched  to 
the  muscles  below.  The  antiseptic  gauze 
dressing,  or  medicated  water  dressing,  is 
the  best,  with  the  arm  supported  in  a 
sling. 

Death  may  occur  from  haemorrhage, 
entry  of  air  into  a  vein,  cellulitis,  erj'- 
sipelas,  pyaemia,  pneumonia,  and  em- 
bolism of  the  pulmonary  ai-tery.  In 
many  cases,  after  a  longer  or  shorter 
interval,  the  disease  returns  in  the  scar. 


SECTION  XL 
CONGENITAL  AND  ACQUIRED  DEFORMITIES. 


CHAPTER  XLI. 

DEFORMITIES. 


Cleft  Palate  may  exist  in  various  de- 
grees. There  may  be  a  double  cleft  of 
the  alveolar  margin  with  a  fissure  run- 
ning backwards  and  inwards  on  each 
side,  including  the  intermaxillary  portion 
of  the  upper  jaw.  These  may  join  a 
single  median  fissure  through  the  hard 
and  soft  palates ;  the  three  forming  the 
letter  Y.  This  is  the  most  severe  form. 
In  some  cases  there  is  only  one  alveolar 
fissure ;  or  the  alveolus  may  be  entire ; 
or  in  slighter  forms  only  the  posterior 
part  of  the  palate  is  afiiected,  or  perhaps 
the  cleft  may  be  confined  to  the  soft 
palate.  In  complete  fissure  the  sides  of 
tlie  palate  have  a  perpendicular  instead 
of  a  horizontal  direction.  Partial  clefts 
are  often  very  bi'oad.  The  septum  of 
the  nose  may  be  continuous  by  its  lower 
margin  with  either  side  of  the  cleft,  thus 
shutting  off  one  of  the  nasal  cavities 
from  the  mouth  ;  secondly,  it  may  ter- 
minate in  a  free  border  at  the  lower  part, 
between  the  edges  of  the  cleft,  and  be 
unconnected  with  the  superior  maxilla ; 
thirdly,  it  may  be  turned  up  on  itself, 
one  of  its  lateral  surfaces  looking  down- 
wards. Hare-lip  is  often  present.  The 
deformity  interferes  with  deglutition  and 
articulation.  Fluids,  etc.,  taken  into  the 
mouth  are  apt  to  enter  the  nose,  and 
also  cannot  be  directed  over  the  larynx 
properly ;  the  speech  is  guttural,  nasal, 
and  indistinct.  If  a  mother  complain  of 
a  new-born  child  being  unable  to  swallow, 
always  examine  for  cleft  palate. 


Treatment. — The  first  difficulty  to  con- 
tend with  is  to  enable  the  chUd  to  take 
nourishment.  It  cannot  suck  the  breast, 
so  should  be  fed  on  the  mother's  milk 
dra^vn  into  a  bottle,  the  latter  having  a 
smooth,  flat,  ivory  pipe  attached,  and  a 
gutta-percha  or  india-rubber  tongue,  to 
close  the  cleft  during  suction.  The  child 
should  be  held  upright  while  it  is  fed. 
In  some  cases  a  large  teat,  big  enough  to 
fill  the  aperture,  having  an  opening  at 
its  under  surface,  will  suffice.  The  old- 
fashioned  flat  bottle,  -with  a  large  teat, 
is  a  vei-y  serviceable  article,  as  by  raising 
the  bottle  milk  is  poured  into  the 
pharynx.  In  some  cases  a  small  sponge 
may  be  soaked  in  milk  and  placed  in  the 
child's  mouth,  or  the  infant  may  be  fed 
slowly  with  a  spoon  passed  well  back 
into  the  mouth.  To  close  the  fissure  an 
operation  must  be  performed,  but  should 
not  be  undertaken  befoi-e  the  child  is 
two  or  three  yeai-s  old,  and  not  unless  it 
be  in  perfect  health.  When  the  soft  and 
hard  palates  are  both  implicated  it  is 
judicious  to  begin  by  closing  the  soft 
palate  first,  and  after  waiting  some 
weeks  to  operate  on  the  hard  palate,  as 
the  fissure  in  the  latter  often  diminishes 
when  the  .soft  palate  is  made  perfect. 
It  is  right  to  observe  that  Smith,  who 
has  great  experience  in  this  operation, 
recommends  that  the  whole  cleft  should 
be  closed  at  one  and  the  same  time 
unless  there  be  circumstances  of  pecu- 
liar difficulty  in  the  case. 
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3.  Passing 


Staphyloraphy,  or  operation  for 
fissured  palate,  may  be  divided  into 
three  stages  :  1 .  Section  of  the  muscles ; 
2.  Fi'eshening  the  edges ; 
the  sutures. 

Instruments  required. — 1.  Long-hand- 
led narrow-bladed  knives.  2.  Long- 
iandled  curved  scissors.  3.  Slender  hooked 
forceps.  4.  Long-handled  small  bistoury. 
5.  Long-handled  needles  with  the  eye 
&t  the  point.  6.  Fine  silk  or  catgut. 
7.  Blunt  and  sharp  hooks.  8.  Scissors. 
9.  Two  raspatories  curved  as  an  aneu- 
rism needle,  and  one  raspatory  very 
slightly  curved.  10.  Tubular  needle 
with  a  reel  at  the  base,  if  silver 
wire  be  used,  and  a  wire  twister. 
11.  Ice  and  cold  water.  12.  Mackintosh 
sheet.  13.  Sponges  on  hooks.  14. 
Smith's  gag.  15.  Syringe  for  washing 
the  mouth.  16.  Chloroform  and  in- 
haler.   17.  Coronet  with  hooks. 

The  patient  must  be  anaesthetised  and 
the  mouth  kept  open  with  Smith's  gag. 
The  recumbent  position  is  the  best,  with 
the  head  well  thrown  back  and  resting 
on  a  hard  pillow,  the  mouth  being 
opposite  the  light. 

1.  Section  of  the  Muscles.  —  Four 
muscles  act  as  abductors  on  each  side 
of  the  soft  palate,  but  the  two  most 
important  are  the  levator  palati  and 
the  palato-pharyngeus,  as  these,  by 
drawing  the  halves  of  the  palate  out- 
wards, tend  to  open  the  fissure  and 
prevent  it  healing.  The  palato-glossus 
and  tensor  palati  are  of  less  importance. 
Fergusson  showed  the  necessity  for 
dividing  these  muscles,  and  performed 
the  section  thus  :  A  lancet-ended  knife 
laent  at  a  right  angle  is  passed  back 
through  the  fissure,  and  having  been 
placed  on  the  posterior  sm-face  of  the 
soft  palate,  cuts  forward  into  the  sub- 
stance of  the  palate  in  a  downward  and 
inward  direction.  The  incision  is  to  be 
perpendicular  to  the  centre  of  a  line 
joining  the  hamular  process  and  the 
orifice  of  the  Eustachian  tube.  The 
hamular  process  can  be  felt  through  the 
mucous  membrane  internal,  and  a  very 
little  behind  the  last  molar  tooth.  The 
Eustachian  tube  can  be  seen  through  the 
cleft ;  by  this  incision  the  levator  palati 
is  divided,  and  perhaps  the  tensor.  After 
section  the  fissure  should  be  more  closed 
and  the  palate  incapable  of  being  con- 
tiacted.  Tlie  uvula  is  then  seized  with 
claw-forceps  and  drawn  forwards  to  put  the 


palato-phar3mgeus,  forming  the  posterior 
pillar  of  the  fauces,  on  the  stretch,  and 
this  is  snipped  across  for  a  quarter  of  an 
inch  with  scissors.  The  anterior  pillar, 
composed  of  the  palato-glossus,  is  divided 
to  the  same  extent.  Pollock  divides  the 
muscles  from  before  backwards.  "  First, 
a  suture  is  passed  through  one  section 
of  the  soft  palate  at  the  root  of  the 
uvula,  the  ends  secured  together  by  a 
knot  and  held  outside  the  mouth.  A 
similar  suture  is  passed  through  the 
other  side.  One  of  the  sutm^es  is  di-awn 
gently  forwards  and  to  its  opposite  side, 
putting  that  half  of  the  palate  on  the 
stretch.  A  narrow-bladed  knife  is  then 
pushed  through  the  soft  palate,  close  to 
the  hamular  process,  a  little  in  front 
and  to  its  inner  side.  Running  the 
knife  upwards  and  backwards,  and  some- 
what inwards,  the  point  is  at  last  seen 
in  the  gap,  having  cut  wholly  or  partially 
through  the  tensor  palati ;  the  knife 
should  now  be  above  most  of  the  fibres 
of  the  levator  palati.  The  handle  is 
now  raised,  the  blade  being  drawn  for- 
wards, while  it  is  at  the  same  time  made 
to  cut  downwards,  dividing  the  levator 
palati.  The  muscles  having  been 
divided,  the  sutures  are  removed  from 
the  root  of  the  uvula."  Pollock  does 
not  divide  the  palato-pharyngeus  or 
palato-glossus. 

Callender  recommended  that  the  sec- 
tion of  the  muscles  should  be  performed 
a  day  or  two  previous  to  the  other  part 
of  the  operation. 

Smith  performs  the  section  of  the 
muscles  last  of  all,  drawing  up  the 
palate  with  all  the  sutures  in  one  hand, 
and  with  the  palate  on  the  stretch 
dividing  the  palato-pharyngeus,  and 
subsequently  the  levator-palati ;  if  the 
palate  will  not  come  easily  together  he 
makes  two  lateral  oblique  cuts,  one  on 
either  side  above  the  highest  suture, 
separating  the  soft  from  the  margin  of 
the  hard  palate  to  a  small  extent. 

Bryant  advises  in  some  cases  that  the 
sutiire  should  he  introduced  first  at  a 
quarter  of  an  inch  from  the  free  border 
of  the  fissure,  and  secondly,  edges  pared 
with  scissors  the  blades  of  which  are 
at  right  angles  to  the  handles.  To 
relieve  tension,  he  divides  the  soft  parts 
laterally. 

Tait  recommends  that  the  cleft  in  the 
hard  palate  .should  be  closed  first,  the 
muco-periosteum  being   raised  with  a 
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raspatory,  thus  including  the  tendon 
of  the  tensor  palati;  and  after  some 
months  unites  the  soft  palate,  no 
division  of  the  muscles  being  necessary, 

2.  Freshening  the  Edges. — The  tip 
of  the  uvula  is  seized  with  long  claw- 
forceps,  and  the  edge  pai'ed  from  above 
downwards,  first  on  one  side  and  then 
on  the  other,  by  means  of  a  narrow 
sharp  knife  in  a  long  handle ;  lastly,  the 
angle  of  the  cleft  is  freshened. 

3.  Passing  the  Sutures. — The  sutures 
may  be  of  silver,  silk,  fishing  gut,  or 
horse-hair.  A  needle  with  a  short  curve 
set  in  a  long  handle  is  threaded  with  the 
suture,  which  must  be  a  yard  long,  and 
passed  through  the  soft  palate  on  the 
patient's  left  side.  The  ligature  is 
seized  with  the  forceps  and  drawn 
through  the  cleft  and  the  ends  brought 
outside  the  mouth ;  the  needle  is  then 
withdrawn.  Another  needle  threaded 
with  a  double  ligature  of  the  same 
length  is  passed  through  the  other  side 
of  the  palate  at  a  corresponding  point, 
the  loop  of  the  double  ligature  is  drawn 
through  the  cleft  and  outside  the 
mouth,  the  needle  being  withdrawn. 
The  single  suture  is  passed  through  the 
loop,  which  is  withdrawn  through  the 
palate,  carrying  with  it  the  first  ligature 
and  completing  the  stitch.  This  is 
repeated  until  all  the  sutures  be  in 
place.  To  prevent  confusion,  each  pair 
of  threads  should  be  fastened  temporarily 
to  a  coronet  fixed  on  the  head,  and 
having  hooks  numbered  for  reference. 
If  silver  sutvu-es  be  used,  thread  loops 
should  be  passed  on  each  side  and  each 
end  of  the  wire  thieaded  and  di'awn 
through.  When  all  the  sutures  are 
applied  the  ends  are  tied  with  a  reef- 
Imot  without  using  undue  force.  If 
wire  be  used  it  may  be  twisted  or 
clamped  in  a  lead  button,  or  the  ends 
passed  through  the  eyes  of  a  shirt 
button  and  twisted.  To  remove  saliva 
and  blood,  sponges  shoidd  be  mounted 
on  sponge-holders  or  on  sticks,  and 
simply  wiped  on  a  dry  towel.  The 
patient  must  live  on  a  lluid  diet  for  a 
few  days.  The  stitches  may  remain 
until  they  cau.se  irritation,  which  is 
generally  from  the  eighth  to  tenth  day. 
The  acquisition  of  the  power  of  speech 
is  generally  tardy. 

Uranoplasty,  or  closure  of  the  fissure 
in  the  hard  palate,  .should  not,  as  a  rule, 
be  perfoimed  at  the  same  sitting  as  the 


operation  on  the  soft  palate,  but  some 
time  suhsequent  to  this.  This  operation 
was  introduced  by  Avery,  and  is  divided 
into  three  steps:  1,  Freshening  the 
edges ;  2.  Formation  of  the  flaps ;  3. 
Introduction  of  the  sutures.  It  is  a  pro- 
cedure which  .should  only  be  undertaken 
if  the  patient  be  in  perfect  health. 

1.  Freshening  the  edges  is  efiected 
by  removing  a  strip  with  a  sharp 
knife  from  each  side  of  the  fissure, 

3,  To  form  the  flaps,  an  incision  is 
made  on  each  side  along  the  alveolar 
border  of  the  jaw  close  to  the  gum, 
extending  from  the  canine  tooth  in  front 
to  the  last  molar  behind.  With  a  peri- 
osteum elevator,  bent  at  a  right  angle  to 
its  handle,  introduced  in  this  incision, 
the  whole  thickness  of  the  soft  structures, 
inch;ding  the  periosteum,  is  raised  from 
the  bone,  from  without  inwards  towards 
the  cleft.  Smith  makes,  with  a  scalpel, 
a  small  puncture  down  to  the  bone,  mid- 
way between  the  teeth  and  the  margin 
of  the  cleft,  and  opposite  the  middle 
point  of  this  fissure ;  that  is,  midway 
between  its  anterior  angle  and  the  pos- 
terior margin  of  the  hard  palate. 
Through  this  puncture  a  slightly  curved 
raspatory  is  introduced,  between  the 
periosteum  and  bone,  and  pushed  on- 
wards in  the  middle  line  until  it  appear 
in  the  cleft.  This  instrument  is  with- 
drawn, and  a  greater  curved  raspatorj- 
used  to  separate  the  periosteum  from 
the  bone  by  to  and  fro  movements  and 
judicious  traction.  "VYhen  the  posterior 
margin  of  the  palate  is  reached,  curved 
scissors  are  used  to  divide  the  attachment 
of  the  .soft  palate,  which  is  drawn  for- 
ward and  the  scissors  passed  behind  it. 
The  scissors  are  used  with  the  blades 
closed,  like  a  raspatory,  to  draw  forward 
the  soft  parts  at  the  junction  of  the  hard 
and  .soft  palates,  and  complete  their  sepa- 
ration from  the  bone.  To  accomplish 
detachment  at  the  anterior  angle  of  the 
fis.sure,  a  small  rectangular  knife  can 
be  used.  Bleeding  is  arrested  by  the 
pressure  of  a  sponge,  and  the  same 
process  is  repeated  on  the  other  side. 
Tension  is  relieved  by  prolonging  the 
small  incisions  backwards  and  forwards 
through  the  whole  substance  of  the 
palate,  by  means  of  a  probe-pointed 
knife.  However  tlie  operation  is  per- 
formed, care  must  be  taken  not  to  injure 
the  anterior  or  posterior  extremities 
of  the  flap  where  the  palatine  arteries 
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are  situated,  as  upon  them  depends  the 
vitality  of  the  parts.  When  the  flaps 
are  separated  on  each  side,  the  margins 
of  the  fissure  should  meet  easily  in  the 
middle  line,  and  form  a  palate  at  a  lower 
level  than  the  fissure.  The  bleeding  is 
very  free,  but  ceases  when  the  flaps  are 
completely  sepai'ated.  If  the  palatine 
vessels  be  divided  they  bleed  profusely, 
particularly  the  anterior,  and  this  must 
be  controlled  by  digital  pressure  and  iced 
water.  Smith  writes  :  "  In  cases  where 
the  material  for  closing  the  cleft  is 
scanty,  a  flap  must  be  brought  down 
from  the  septum  nasi,  and  this  can 
always  be  done  when  the  septum,  as  is 
usually  the  case,  is  united  with  one  of 
the  maxillary  bones.  This  flap  should 
be  traced  out  on  the  septum  with  a 
small  rectangular  knife,  and  brought 
down  with  a  sharply  ciu-ved  raspatory." 

3.  The  sutures,  which  are  best  of  wire, 
should  be  introduced  from  before  back- 
wai'ds,  as  in  the  operation  of  staphylo- 
raphy,  and  twisted  and  cut  short.  They 
may  be  left  in  for  a  week  or  ten  days, 
and  removed  by  instalments.  In  bring- 
ing together  the  edges  of  the  palate,  the 
latter  must  be  evei'ted  by  a  small  dovible 
hook.  The  patient  must  be  confined  to 
a  liquid  diet,  beef  tea,  milk,  etc.,  and 
must  not  speak,  but  should  use  a  slate 
to  write  what  he  wants.  The  ciu'e  of  the 
cleft  palate  does  not  remove  defective 
articulation,  and  must  be  followed  by 
systematic  instruction  in  speaking. 
Trelat  advises  the  teaching  should  pre- 
cede the  operation. 

In  cases  which  liave  not  united,  either 
partially  or  wholly,  after  this  operation, 
Fergussons  Osteoplastic  Method  is  useful. 
In  this  operation  holes  are  drilled 
through  the  margin  of  the  palate  for 
the  sutures,  then  the  lateral  incisions  are 
made  down  to  the  bone,  midway  between 
the  cleft  and  the  alveolai'  margin,  holes 
being  drilled  with  a  curved  bradawl  in 
this  line,  to  prevent  splintering  of  bone; 
the  latter  is  divided  with  a  chisel.  The 
flaps  are  brought  together  in  the  middle 
line  and  fastened  with  sutures,  and  the 
lateral  openings  may  be  plugged  with 
lint  for  two  days.  If  the  vomer  be 
attached  to  one  edge  of  the  cleft  it  is 
impossible  to  pass  the  stitches  and  bring 
the  palate  togethei'  at  the  lower  level 
which  is  nece.ssary  to  improve  the  speech. 
In  such  cases  the  soft  tissues  must  be 
separated  from  the  bone  on  that  side  as 


j  before  desciibed,  and,  by  a  twist  of  the 
i  handle  of  the  chisel,  the  palatal  process 
j  of  the  maxilla  is  to  be  sepaiated  on 
either  side.   If  the  cleft  cannot  be  closed 
!  by  operation,  an  artificial  palate  should 
be  woi-n.    The  advantage  of  first  closing 
the  soft  palate  is  that  the  fissure  in  the 
hard  palate  often  diminishes  in  size. 

Torti-collis,  or  Wry  Neck,  may  be 
congenital  or  acquired. 

Causes. — Contraction  of  the  muscles, 
paralysis  (rare),  rheumatism,  diseases  of 
the  cervical  vertebrse.  As  a  sequel  of 
measles,  scarlatina,  and  strumous  inflam- 
mation of  lymphatic  glands.  Loss  of 
texture  from  sloughing  after  burns  or 
wounds.  A  reflex  spasmodic  variety  is 
occasionally  met  with.  Central  nei'vous 
irritation.  Neuro-mimesis  in  hysterical 
I  girls.  The  muscles  supplied  by  the  spinal 
accessory  nerve,  namely  the  sterno- 
mastoid  and  trapezius,  are  mainly 
affected ;  but  the  platysma,  scaleni, 
splenius,  and  levator  anguli  scapuli, 
may  assist  in  producing  the  deformity. 

Syny^toms. — When  the  right  sterno- 
mastoid  is  affected,  the  head  is 
inclined  to  the  right  side,  and  slightly 
forwards.  The  right  side  of  the  neck 
is  unduly  concave,  the  left  unnaturally 
convex.  The  chin  is  rotated  outwards 
and  approaches  the  left  shoulder,  whilst 
the  right  ear  is  brought  near  the  sternal 
end  of  the  clavicle.  The  right  sterno- 
mastoid  is  narrow,  hard,  rigid,  and 
shortened,  and  both  origins  may  be  so 
distinct  that  they  appear  like  two  sepa- 
rate muscles.  The  clavicle  is  often  bent 
upwards  by  the  excessive  tension  of  the 
contracted  muscle.  Th«  right  side  of  the 
face  will  be  less  developed  than  the  left, 
and  the  line  of  the  eyes  and  moiith  lower 
on  the  right  side.  The  cervical  A-ertebrse 
become  curved  with  the  convexity  to  the 
left,  and  rotated  on  their  axes,  and  there 
is  a  eompensatory  curve  in  the  opposite 
direction  lower  down.  In  long-standing- 
cases  some  elevation  of  the  right  shoulder 
and  scapula,  with  slight  lateral  curva- 
ture, is  genei'ally  present.  When  para- 
lytic in  origin,  the  deformity  can  be  easily 
I'educed,  but  retux'ns  again  on  pressure 
being  relaxed  ;  when  depending  on  con- 
traction, the  deformity  cannot  be  reduced. 
In  the  spasmodic  form,  on  attempting  to 
replace  the  head,  the  muscles  will  often 
yield;  unlike  conti'action,  where  the 
muscle  becomes  more  tense.  On  bending 
the  head  towards  the  affected  side  in  the 
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contractecT  form  the  muscle  relaxes,  but 
not  in  the  spasmodic  form. 

Treatment. — Wlien  depending  on  con- 
traction, section  of  the  stei'no-mastoid  by 
tenotomy. 

Operation.  —  An  oixlinary  tenotome 
should  be  passed,  from  half  an  inch  to 
one  inch  above  the  sternum,  behind  the 
tendon,  with  the  flat  side  towards  it, 
and  then  the  edge  is  turned  forwards  and 
the  muscle  divided  by  cutting  forwards. 
If  the  claviculai'  portion  requii'e  division 
this  should  be  done  by  a  separate  puncture. 
Some  surgeons  prefer  passing  the  knife 
in  front  of  the  tendon,  and  cutting  from 
before  backwards,  but  this  may  endanger 
the  vessels.  The  complete  division  is 
accompanied  by  a  distinct  snap.  Any 
contracted  portions  of  cervical  fascia  may 
be  similarly  divided,  together  with  the 
other  affected  muscles.  An  anaesthetic 
is  advisable,  and  the  patient's  head  must 
be  securely  fixed  by  an  assistant.  The 
danger's  are  haemorrhage,  and  the  acci- 
dental entrance  of  air  into  a  vein  ;  both 
these  casualties  are  treated  by  compres- 
sion with  a  pad.  The  puncture  is  closed 
at  once  by  a  piece  of  lint  soaked  in 
styptic  colloid.  Afterwards  a  band  of 
firm  adhesive  plaster,  1|  inches  broad, 
is  applied  round  the  forehead ;  to  each 
extremity  of  this  piece  of  plaster  a  strip 
of  muslin  is  attached,  which  surrounds 
the  head,  and  is  fastened.  To  this  ban- 
dage an  elastic  band  is  attached  upon 
the  side  opposite  the  deformity,  carried 
through  the  axilla,  and  returned  to 
the  place  whence  it  commenced.  This 
elastic  band  is  made  as  short  as  is  neces- 
sary to  retain  the  head  in  its  normal 
position  and  keep  a  constant  traction. 
The  head  should  be  manipulated  daily, 
and  made  to  perform  its  proper  move- 
ments. In  acquired  wry-neck,  tenotomy 
is  useful,  and  internally  bromide  of  pot- 
assium, perchloride  of  merctiry,  iodide  of 
potassium,  opium,  conium,  and  Indian 
hemp.  The  bowels  must  be  kept  freely 
acting.  In  obstinate  cases  recurring 
after  tenotomy,  exposure  and  excision  of 
a  poi'tion  of  the  spinal  accessory  nerve  is 
of  service,  or  stretching  the  nerve  with- 
out division.  The  posterioi'  belly  of  the 
digastric  is  the  guide  to  the  nerve,  as  the 
latter  emerges  from  beneath  this  muscle 
to  enter  the  sterno-mastoid.  When  de- 
pending on  paralysis,  the  application  of 
the  continuous  current  to  the  paralysed 
muscle,  followed  by  faradisation,  is  of 


service,  and  hypodermic  injections  of 
strychnia  over  the  paralysed  mu.scle,  with 
the  elastic  apparatus  as  described ;  teno- 
tomy of  course  is  of  no  use.  If  depending 
on  disease  of  the  cervical  vertebraj,  the 
treatment  must  be  directed  to  this  con- 
dition. 

Dup^cytren's  Contraction  of  the  Fingers 
consists  in  a  flexed  state  of  one  or  more 
of  the  fingei's,  due  to  thickening  contrac- 
tion and  hypertrophy  of  the  palmar 
fascia.  The  tendons  of  the  flexors  of  the 
fingers  are  unaffected,  being  fi-ee  in  their 
sheaths;  the  joints  also  are  healthy. 

Causes. — It  is  much  moi'e  common  in 
men  than  in  women,  and  par-ticularly 
in  those  of  a  rhevimatic  or  gouty  dia- 
thesis ;  it  is  sometimes  hereditary.  Indul- 
gence in  alcohol  seems  to  predispose  to 
this  afi'ection.  Exciting  causes  are  slight 
mechanical  injury,  pressure  from  the  use 
of  a  whip  in  driving,  stick  in  walking,  or 
a  tool  in  trades  which  necessitate  an 
instrument  being  pressed  in  the  hollow 
of  the  palm.  I  have  seen  several  cases 
in  keelmen  and  bargees  who  have  to  row 
with  heavy  oars. 

Symptoms.  ■ —  The  contraction  com- 
mences insidiously,  afiecting  mainly  the 
ring  and  little  fingers ;  less  often  the 
middle  finger,  index,  and  thumb  are 
implicated.  The  patient  feels  a  stiffness 
in  the  palm  and  is  unable  to  straighten 
one  or  more  of  the  fingers.  On  trying 
to  extend  the  fingers  a  tense  cord  will 
be  felt,  extending  from  the  palm  to  the 
anterior  aspect  of  the  contracted  fingers, 
due  to  the  indui-ated  palmar  fascia.  The 
superjacent  skin  is  usually  healthy  and 
not  adherent.  The  deformity  progi-esses 
painlessly  and  slowly,  not  reaching  its 
extreme  degree  for  several  j-ears.  Both 
hands  may  be  affected,  but  more  fre- 
quently the  right  is  alone  the  seat  of 
disease. 

Treatment. — In  slight  cases,  friction, 
manipulations,  and  bandaging  the  fingers 
to  a  screAv  adjustment  splint,  or  to  a 
straight  splint  of  wood,  tin,  etc.,  may  be 
sufficient.    In  more  severe  ca.ses,  division 

I  ^  ' 

of  the  conti-acted  palmar  fascia  subcuta- 
neously  wnith  a  tenotome,  by  means  of 
[  multiple  incisions  in  the  furrows  of  the 
I  contracted  fixscia,  and  then  straightening 
1  the  fingers  gradually  by  bandaging  them 
to  a  splint  and  using  elastic  bands.  This 
part  of  the  treatment  should  be  done 
slowly,   occupying  thi-ee   weeks   to  a 
'  month. 
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Web-Fingers.  —  This  is  a  congenital 
deformity,  and  consists  in  two  adjacent 
lingei's  being  united  by  a  web  of  skin, 
narrow  at  the  base  and  broad  above. 
It  is  apt  to  affect  both  hands  symmetri- 
cally, and  also  sometimes  the  toes. 
Only  one  digital  interspace  may  be 
tihus  filled  up,  and  then  it  is  usually 
situated  between  the  index  and  middle 
£ngers ;  but  all  the  fingers  may  be 
webbed. 

T7-eatment.  —  8imTp\e  division  of  the 
web  is  not  sufficient,  as  the  cut  edges 
will  unite.  To  obviate  this  a  hole  is 
made  at  the  cleft,  and  a  silver  or  leaden 
wire,  or  an  india-rubber  cord  passed 
through,  and  retained  like  an  ear-iiug, 
until  cicatrisation  have  taken  place,  then 
the  web  is  divided,  and  the  angle  having 
healed  firmly,  the  lateral  wounds  will 
heal  separately.  M.  Gii-aldes  divides  the 
web  by  a  kind  of  enterotome,  which  is 
gradually  tightened.  When  there  is  a 
distinct  web  the  deformity  can  also  be 
remedied  by  the  following  operation.  A 
triangular  flap  with  its  apex  towards  the 
nails  is  made  at  the  cleft  on  the  dorsal 
suiface,  a  similar  one  is  then  cut  on  the 
palmar  surface.  The  web  is  divided 
above  the  apex  of  these  flaps,  which  are 
united  by  sutures  across  the  interdigital 
angle  forming  a  bridge  of  skin.  If  there 
be  no  distinct  web,  Didot's  operation 
should  be  performed.  When  the  index 
and  middle  fingers  are  united  a  palmar 
incision  is  made  along  the  middle  line  of 
the  index  finger  as  far  as  the  junction 
extends.  Two  small  straight  incisions, 
beginning  at  the  ends  of  the  median 
incision,  are  carried  inwards  well  on  to 
the  middle  finger.  The  rectangular  flap 
thus  formed  is  dissected  up  as  thickly  as 
possible,  and  is  thus  left  only  connected 
with  the  palmar  surface  of  the  middle 
finger.  Next  a  similar  rectangular  flap 
is  dissected  off"  the  dorsum  of  the  middle 
finger,  on  the  completion  of  which  the 
two  fingers  will  be  found  separated.  To 
cover  the  raw  surfaces  the  first  flap  is 
wrapped  round  the  middle  finger  and 
fa.stened  with  sutures  on  the  dorsum,  and 
the  second  flap  brought  forward  over  the 
index  finger  and  united  by  stitches  on  the 
palmar  suiface. 

Genu  Valgum,  Knock  Knee,  or  In- Knee. 
— This  is  not  a  congenital  deformity,  but 
occurs  in  childhood  and  youth.  The 
causes  are  improper  or  insufficient  food, 
or   defective   assimilation.  Prolonged 


standing,  particularly  in  growing  lads 
from  twelve  to  eighteen,  as  in  shop  and 
ei-rand  boys,  smiths,  printers,  etc;  It 
may  be  conjoined  with  rickets  or  talipes 
valgus.  Both  knees  are  generally  impli- 
cated, but  one  more  so  than  the  other. 
The  deformity  commences  with  relaxa- 
tion of  the  internal  lateral  ligament, 
which  permits  the  external  hamstring  to 
draw  the  tibia  outwards  away  from  the 
internal  condyle.  The  latter  becomes 
large  and  prominent,  the  external  con- 
dyle small  and  atrophied.  The  head 
of  the  tibia  is  large,  and  the  patella 
thrown  outwai'ds.  The  structui'es  on 
the  outer  side  of  the  joint  become 
contracted,  namely  the  biceps,  vastus 
externus,  and  extei'nal  latei'al  ligament. 
The  muscles  and  ligaments  on  the  inner 
side  ai'e  relaxed.  To  ascertain  the 
amount  of  deformity  the  limb  should  be 
freely  extended. 

Treatment. — In  slight  cases,  cod-liver 
oil,  iron,  fresh  air,  and  a  nourishing 
diet.  Locally,  the  knee  is  strapped  on 
padded  wooden  splints,  a  short  one 
behind  the  knee  to  prevent  flexion,  and 
a  long  one  reaching  fi'om  the  tiochanter 
to  the  external  malleolus,  with  daily 
frictions  and  manipulations.  In  more 
severe  cases  leg  irons,  extending  from 
the  pelvis  to  the  bottom  of  the  boot, 
fastened  by  a  pelvic  band  and  straps,  a 
broad  well-padded  strap  passing  round 
the  inner  side  of  the  knee.  If  the 
patient  lie  down  during  the  day,  except 
when  taking  the  exercise  necessary  for 
his  health,  the  cure  will  be  accelerated. 
The  apparatus  must  be  worn  for  many 
months.  If  treatment  be  unpromising, 
the  limbs  may  be  forcibly  straightened 
under  an  anjesthetic,  and  put  up  in 
lateral  splints  of  plaster  of  Paris.  In 
cases  after  the  age  of  eight,  when  the 
bones  are  no  longer  soft,  which  appear 
incurable  by  mechanical  means,  osteo- 
tomy may  be  performed  by  entering  a 
small  sharp-pointed  knife  above  the 
tubercle  of  the  adductors  on  the  inner 
condyle  of  the  femur,  in  the  middle  of 
the  inner  surface  of  the  thigh,  and 
passing  it  obliquely  downwards  and 
outwards  across  the  front  of  the 
condyles,  the  edge  directed  across  the 
bone  until  the  point  reach  the  groove 
between  the  condyles  inside  the  joint. 
The  knife  is  withdrawn,  cutting  down 
to  the  bone  on  its  way  out,  and  enlarging 
the  external  incision.    A  narrow-pointed 
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saw  is  passed  through  the  wound.  If 
the  patella  be  displaced  outwards,  the 
point  of  the  saw  can  be  felt  in  the 
intei-condylar  groove ;  if  not,  the  patella 
must  be  lifted  up  and  the  point  of  the 
saw  passed  under  it.  The  bone  is  then 
nearly  sawn  through  with  short  careful 
sti'okes  directly  backwards,  care  being 
taken  to  cut  the  hard  bone  at  the  upper 
part  of  the  section  to  the  same  extent  as 
the  soft  bone.  The  saw  is  then  with- 
di'awn,  and  the  condyle  broken  up  and 
pushed  upwards  by  straightening  the 
tibia.  The  wound  is  then  closed  and 
the  limb  put  up  in  plaster  (Ogston). 
Reeves  divides  the  bone  with  the  chisel 
instead  of  a  saw. 

Maceiven's  Su2)r a- Condylar  Operation 
is  better,  and  consists  in  dividing  the 
shaft  of  the  femur  above  the  condyles 
with  a  saw  or  chisel,  bringing  the  limb 
straight  by  force,  and  retaining  it  in  its 
new  position  until  the  bone  unite.  The 
usual  anaesthetic,  aseptic,  and  bloodless 
precautions  are  employed.  A  scalpel  is 
passed  down  to  the  internal  surface  of 
the  femur,  at  the  point  of  intersection  of  a 
line  drawn  transversely  a  finger's  breadth 
above  the  top  of  the  external  condyle,  and 
a  longitudinal  one  drawn  half  an  inch  in 
front  of  the  adductor  magnus  tendon,  the 
limb  being  placed  on  its  outer  side  on  a 
pillow  of  moist  sand  ;  an  incision  is  made 
an  inch  or  more  in  length.  A  chisel  is 
passed  down  to  the  bone,  and  then 
turned  round  so  that  its  edge  is  per- 
pendicular to  the  limb,  and  is  made  to 
penetrate  the  bone  for  a  half  or  a  third 
of  its  thickness.  Then  a  finer  chisel  is 
applied,  until  the  outer  part  of  the  bone 
will  give  way  easily.  If  the  tibia  be  much 
curved  this  can  also  be  divided.  The  chisel 
or  osteotome  employed  is  a  narrbw  wedge 
of  steel,  perfectly  tempered  and  ground 
to  a  fine  edge,  with  an  octagonal  handle 
in  one  piece  with  the  blade. 

Barwell  fii'st  divides  the  external  thii  d 
of  the  femur  just  above  the  epiphysial 
line,  then  straightens  the  limb  by 
rupturing  the  remainder  of  the  partially 
divided  bone.  When  the  gap  in  the 
bone  thus  formed  is  filled  up,  the  tibia 
is  divided  tiansversely  and  the  fibula 
obliquely  about  one  inch  below  the  joint. 

If  the  bones  be  not  much  afiected,  the 
tendon  of  the  biceps  can  be  cUvided. 
The  patient  is  j^laced  on  his  abdomen, 
and  the  limb  slightly  flexed,  a  tenotome 
is  entered  flatwise  at  the  outer  margin 


of  the  tendon  from  an  inch  to  an  inch  and 
j  a  half  above  the  knee,  and  passed  on 
until  it  reach  the  opposite  side,  when 
the  blade  is  directed  against  the  tendon 
which  is  thus  divided.    The  peroneal 
i  nerve  may  be  seyered,  producing  tem- 
porary pai-alysis.    Any  contracted  fascia 
may  be  similarly  divided. 
1     Club  Foot  may  be  congenital  or  ac- 
quired.   There  are  four  simple  forms  : 

1.  Talif)es  equinus;  2.  TaMpes  calca- 
neus ;  3.  Talipes  varus ;  4.  Talipes 
valgus.  In  addition  to  these  simple 
deformities,  compound  displacements 
occur  from  the  presence  of  a  secondary 
distortion,  as  tahpes  equino-varus, 
talipes  equino-valgus,  and  taUpes  cal- 
caneo-valgus. 

The  congenital  cases  depend  on  mal- 
position of  the  hmbs  in  utero,  arrested 
development  of  the  extremities;  spasm 
from  aflection  of  the  nervous  centres, 
etc. 

The  acquired  variety  may  be  paral}i;ic, 
spastic,  or  traumatic. 

Talifes  Equinus  is  so  called  from  the 
position  of  the  foot  resembling  the  hoof 
of  a  horse.  It  is  characterised  by  con- 
traction of  the  muscles  of  the  calf  and 
elevation  of  the  heel.  The  patient  walks 
upon  the  toes,  and  the  heel  and  postei-ior 
part  of  the  foot  do  not  touch  the 
ground.  Simple  talipes  equinus  is  the 
most  common  form  of  acquired  talipes, 
but  is  rarely  met  with  as  a  congenital 
afiiection.  As  an  acquired  aflfection,  it 
may  be  the  result  of:  1.  Spasmodic 
action  of  the  muscles  of  the  calf,  as  the 
result  of  reflex  nervous  irritation  at  the 
period  of  dentition,  or  from  worms,  etc. ; 

2.  Paralysis  of  the  flexors  of  the  foot ; 

3.  Of  long-continued  extension  of  the 
foot ;  4.  Contiaction  of  cicatrices.  The 
paralytic  form  is  recognised  from  the 
fact  that  the  foot  can  be  easily  replaced 
in  its  natural  position,  but  when  the 
restoiing  force  is  removed  the  deformity 
at  once  recurs  ;  the  heel  is  involuntarily 
di'awn  up  higher  when  the  patient  walks 
than  when  he  is  at  rest,  from  unchecked 
action  of  the  muscles  of  the  calf. 

Treatment. — Division  of  the  tendo 
Achillis  subcutaueously. 

Operation. — The  patient  being  placed 
on  his  face,  an  Jissistant  bends  the  foot 
on  the  leg,  to  throw  the  tendon  into 
good  rehef.  A  tenotomy  knife  is  then 
entered,  an  inch  above  the  insertion  of 
the  tendon,  into  the  os  calcis,  and  close 


TENOTOMY,  TALIPES  CALCANEUS. 


397 


to  its  inner  side  (with  the  flat  of  the 
blade  towards  the  leg).  The  knife  is 
passed  under  and  well  across,  to  the 
opposite  side  of  the  tendon,  its  edge 
turned  towards  the  latter,  when,  partly 
by  pressure  and  partly  by  a  sawing 
movement,  the  tendon  is  divided  from 
before  backwards.  A  distinct  snap  will 
be  felt,  and  the  assistant  must  then  let 
go  the  foot.  The  knife  is  then  with- 
drawn with  its  surface  flat  as  it  entered. 
The  surgeon's  thumb  should  follow  the 
knife,  to  prevent  the  entrance  of  air ;  a 
compress  is  applied,  and  a  bandage.  The 
wound  will  heal  in  from  three  days  to  a 
week,  when  a  suitable  apparatus  is  ap- 
plied. Some  surgeons  prefer  to  divide 
the  tendon  from  behind  forwai-ds,  the 
knife  being  passed  over  the  tendon,  but 
this  is  liable  to  injure  the  posterior  tibial 
artery. 

Dressing  after   Tenotomy  (Sayre). — 
After  cUvision  of  any  of  the  tendons  or 
fascia  for  the  relief  of  the  different  dis- 
tortions of  the  foot,  and  hermetically  clos- 
ing the  wound  in  the  manner  already  de- 
scribed, bring  the  foot  immediately  into 
its  natural  position,  or  as  nearly  so  as 
can  be  done,  and  retain  it  there  by  the 
following  dressing.  Cut  a  thin  board  (as 
a  cigar-box  lid)  into  the  shape  of  the 
sole  of  the  foot,  only  a  little  longer,  and 
square  at  the  toes.    Then  take  a  piece 
of  strong  moleskin  adhesive  plaster  c  as 
wide  as  the  board,  and  long  enough  to 
cover  both  sides  of  the  same,  and  to 
reach  from  the  toes  to  some  inches  above 
the  knee.     Apply  the  adhesive  side  of 
the  plaster  to  the  board,  commencing  in 
front  at  the  under  surface,  passing  over 
the  upper  surface  round  the  back,  arwil 
under  the  same  to  the  front  again  ;  the 
remainder  of  the  strip  is  subsequently  to 
be  applied  to  the  anterior  surface  of  the 
leg.     The  foot  is  then  placed  on  the 
board,  and  secured  at  the  heel  by  a  strip 
of  plaster  passed  over  the  ankle  and 
around  the  heel  part  of  the  boaixl,  and 
in  addition  secured  by  a  well-applied 
roller  extending  above  the  ankle.  The 
foot  is  now  brought  into  its  natural  posi- 
tion, and  the  strip  of  adhesive  plaster  c 
firmly  drawn  up  and  secured  to  the  front 
of  the  leg  by  a  roller;  the  superfluous 
extremity  is  to  be  reversed,  bringing  its 
adhesive  surface  outward,  and  the  roller 
carried  back  over  it  will  be  more  firmly 
fastened  in  position.     If  there  be  any 
tendency  to  valgus,  another  strip  of 


'  plaster  D  is  made  to  nearly  encircle  it, 
I  and  is  drawn  upon  the  inner  side  to 
correct  the  deviation,  and  securely  fas- 
tened by  a  roller.  If  the  tendency  be  to 
varus,  the  last  strip  of  plaster  is  applied 
in  the  opposite  direction. 
,  Talijyes  Galcaneios  is  a  rare  vaiiety  of 
chib  foot ;  it  may  be  congenita],  but  is 
usually  acquired,  and  generally  paraly- 
tic ;  occasionally  it  results  from  wounds 
severing  the  tendo  Achillis,  or  fi'om  the 
cicatrices  of  burns. 

Symptoms. — When  the  patient  walks 
the  toes  are  raised,  all  the  weight  being 
borne  by  the  heel.  The  gastrocnemius 
and  soleus  ai-e  atrophied,  and  generally 
paralysed,  whilst  the  muscles  of  the 
front  of  the  leg  are  contracted.  The 
heel  is  enlarged,  and  the  sole  unduly 
concave.  The  os  calcis  becomes  vertical 
and  the  astragalus  oblique,  so  that  part 
of  the  articular  surface  may  extrude  from 
the  joint  backwards. 

Treatment. — Subcutaneous  di\-ision  of 
the  tendon  of  the  tibialis  anticus,  ex- 
tensor communis  digitorum,  extensor 
proprius  pollicis,  and  the  peroneus  ter- 
tius,  on  the  dorsum  of  the  foot.  A 
wooden  splint  is  then  applied  to  the  sole 
of  the  foot,  which  is  strapped  down  to  it. 
Davy  excises  a  portion  of  the  tendo 
Achillis.  Sayer  advises  a  piece  of  thin 
board,  as  a  cigar  box,  a  little  longer 
than  the  child's  foot,  covered  with  ad- 
hesive plaster  and  fastened  to  the  sole 
of  the  foot,  so  that  the  board  projects 
behind  the  heel.  When  fastened  to  the 
anterior  part  of  the  foot,  the  latter  is 
brought  into  position  and  fixed  by  carry- 
ing a  long  piece  of  adhesive  plaster  at- 
tached to  the  posterior  end  of  the  board 
up  along  the  back  of  the  leg,  and  secur- 
ing it  with  a  roller  bandage.  When  the 
child  can  walk,  an  ordinary  shoe  is  worn, 
with  a  steel  sole,  having  a  spur  project- 
ing at  the  back,  with  an  eyelet  hole  at 
its  end.  Two  upright  bars,  jointed  at 
the  ankle,  ai-e  attached  to  the  sole  of  the 
shoe  on  either  side.  These  bars  end  in 
a  band  which  fastens  round  the  upper 
part  of  the  leg.  At  tlie  jiosterior  part 
of  this  band  an  artificial  muscle  (india- 
rubber  band)  is  fixed,  and  attached 
below  to  the  eyelet. 

Barwell's  Dressing  is  useful  in  all  cases 
of  club-foot.  This  consists  in  cutting 
from  strong  adhesive  plaster  a  fan-shaped 
piece ;  in  this  are  made  several  cuts 
converging  to  the  apex  of  the  piece  for 
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its  better  adaptation  to  the  part.  The 
apex  of  the  triangle  is  passed  through  a 
wire  loop  with  a  ring  on  the  top,  brought 
back  on  itself,  and  fastened  by  a  few 
stitches.  The  plastei'  is  firmly  secui'ed 
to  the  foot  by  other  strips  of  plastei; 
and  a  roller,  in  such  a  manner  that  the 
wire  loop  shall  be  at  a  point  where  we 
wish  to  imitate  the  insertion  of  the 
muscle,  and  shall  draw  evenly  on  other 
parts  of  the  foot  when  traction  is  made. 
The  artificial  origin  of  the  muscle  is  made 
as  follows  :  Cut  a  stiip  of  tin  or  zinc 
plate,  in  length  about  two-thirds  of  the 
tibia  and  in  width  one-quarter  the  cn-- 
cumference  of  the  limb ;  this  is  shaped 
to  fit  the  limb.  About  an  inch  from  the 
upper  end  fasten  an  eye  of  wire.  The 
tin  is  secured  to  the  limb  by  cutting  two 
strips  of  plaster  long  enough  to  encircle 
the  leg,  and  in  the  middle  of  each  making 
two  slits  just  large  enough  to  admit  the 
tin  and  pi'Bvent  any  latei'al  motion ;  then 
cut  a  strip  of  plaster  rather  more  than 
twice  as  long  as  the  tin  and  a  little  wider, 
apply  this  smoothly  to  the  side  of  the 
leg  on  which  the  traction  is  to  be  made, 
beginning  as  high  as  the  tubercle  of  the 
tibia.  Lay  upon  it  the  tin,  placing  the 
upper  end  level  with  that  of  the  plaster. 
Secure  this  by  passing  the  two  strips  be- 
fore mentioned  around  the  limb,  then 
turn  the  vertical  strip  upwards  upon  the 
tin.  A  slit  should  be  made  in  the  plaster 
where  it  passes  over  the  eye,  in  order 
that  the  latter  may  protrude.  The  roller 
should  then  be  continued  smoothly  up 
the  limb  to  the  top  of  the  tin.  The 
plaster  is  again  reversed  and  bi'ought 
down  over  the  bandage,  another  slit  being 
made  for  the  eye  and  the  whole  secured 
by  a  few  turns  of  the  roller.  A  small 
chain  a  few  inches  in  length  is  then 
secured  to  the  eye  in  the  tin.  A  piece 
of  ordinary  india-i  ubber  tubing  a  quartei- 
of  an  inch  in  diameter,  and  two  to  six 
i-nches  in  length,  with  a  hook  fastened  at 
each  end,  is  fixed  to  the  eye  attached  to 
the  pla.ster  on  the  foot  and  to  the  chain. 
The  constant  traction  of  the  tubing  is 
sufficient  to  overcome  the  strongest 
muscle.  The  only  objection  to  tlvis 
method  is  that  the  plaster  is  apt  to  u-ri- 
tate  the  skin  ;  to  obviate  this,  Sayi-e  has 
contrived  a  modification  of  Scarpa's  shoe, 
with  a  ball  and  socket  joint,  opposite  the 
mesio-tarsfil  joint,  and  attaches  the  arti- 
ficial muscles  to  the  shoe,  which  is  accu- 
rately secured  to  tije  deformed  foot. 


Talipes  Varus  is  the  most  common 
form  of  club-foot.  It  may  be  congenital 
(most  frequent)  or  acquired. 

Causes.  —  Infantile  paralysis,  tonie 
spasms  of  the  mu.scles  from  derangement 
of  the  nei've  centres  or  nerves,  and  ti-au- 
matic  causes. 

Pathology. — The  os  calcLs  is  drawn  up- 
wards and  backwards,  so  that  its  hinder 
surface  is  brought  nearer  to  the  back  of 
the  leg  by  the  action  of  the  ga.strocne- 
mius  and  soleus.  The  sui-faces  of  the 
astragalus  which  articulate  with  the  tibia 
are  projected  forwards  and  exposed  in  the 
dorsum  of  the  foot,  and  the  external 
malleolus  is  thrown  backwards.  The 
scaphoid,  cuboid,  and  cuneiform  bones 
are  drawn  inwards  and  upwards,  so  that 
the  inner  border  of  the  scaphoid  touches 
the  internal  malleolus,  whilst  the  cuboid 
is  only  in  contact  with  the  os  calcis  at  its 
plantar  surface,  being  separated  above  by 
an  interval,  A  longitudinal  and  obHque 
furrow  is  formed  in  the  .sole  of  the  foot 
in  the  congenital  variety.  The  bones  are 
somewhat  atrophied  in  old-standing  cases,, 
otherwise  they  are  not  changed.  The 
posterior  ligament  of  the  ankle,  the  del- 
toid, calcaneo- scaphoid,  superficial  and 
deep  plantar  hgaments,  the  fascia  audi 
integuments  are  shortened  on  the  poste- 
rior and  internal  aspects  of  the  foot,  and 
the  coi'responding  structures  lengthened 
on  the  convex  side.  The  tendons  are 
altered  in  direction ;  that  of  the  tibialis 
anticus  is  situated  over  the  internal  mal- 
leolus instead  of  in  front  of  it,  and  the 
tibialis  posticus  is  moved  forwards  resting- 
midway  betAveen  the  antei'ior  and  poste- 
rior borders  of  the  leg,  and  on  leaAang 
the  malleolus  passes  in  a  direct  line  to 
the  scaphoid,  being  tlius  situated  more 
deeply.  The  muscles  of  the  foot,  leg,  and 
thigh  are  atrophied. 

Syinptoms. — In  slight  cases  the  foot 
forms  with  the  leg  a  larger  angle  than 
a  right  angle,  and  the  deformity  can  be 
easily  reduced  by  pressure  with  the  sur- 
geon's hand.  In  more  .severe  cases  it 
cannot  be  reduced  by  pre.ssure.  In  the 
worst  cases  the  foot  makes  an  acute 
angle  with  the  leg.  There  are  elevation 
of  the  heel,  adduction  of  the  toes,  and  the 
foot  is  twisted,  or  inverted,  so  that  the 
patient  treads  on  the  outer  margin,  and 
in  severe  cases  on  the  dorsum,  whilst  the 
sole  of  the  foot  is  vertical  instead  of  hori- 
zontal. The  inner  side  of  the  foot  is 
much  shortened,  tlie  gi-eat  toe  being 
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approximated  to  the  heel.  The  skin  over 
the  outer  side  of  the  foot  is  much  thick- 
ened, rougli,  and  horny  if  the  patient 
have  walked. 

Treatnimt. — Sayre  advises  in  all  cases 
of  talipes:  1.  Restore  the  foot  to  its 
natural  position  ;  2.  Assist  nutrition  by 
all  means  within  reach,  as  heat,  friction, 
motion,  galvanism,  injection  of  strych- 
nine, etc.    In  congenital  club-foot  the 
treatment  should   commence  at  birth. 
In  slight  cases  rubbings  and  manipula- 
tion, together  with  bandaging  the  foot 
to  a  padded  splint  bent  at  a  right  angle, 
ha\n.ng  a  movable  joint  and  a  lateral 
portion  attached  to  the  foot-piece  to  press 
against  the  inner  border.   The  extension 
should  be  very  gradual,  and  the  splint 
removed  daily  to  improve  the  position. 
Sayre  writes  :  "  A  large  majority  of  con- 
genital deformities,  if  taken  immediately 
after  birth,  can  be  easily  restored  to,  and 
retained  in,  their  normal  position  by  ad- 
hesive plaster.    This  can  be  applied  in 
the  following  manner :  Cut  a  piece  of 
strong  adhesive  plaster  (Maw's  moleskin 
is  the  best)  from  two  to  four  inches  in 
width,  and  of  sufficient  length  to  go 
nearly  around  the  foot,  and  to  extend 
some  inches  upon  the  thigh.  Commence 
on  the  dorsum  of  the  foot  with  one  ex- 
tremity of  the  plaster  at  a  slightly  oblique 
angle,  and   wind   it   around   the  sole 
smoothly  in  the  dii-ection  in  which  the 
foot  is  to  be  drawn  ;  then  mth  the  hand 
draw  the  foot  as  nearly  as  possible  into 
the  natural  position,  and  carry  the  plaster 
up  the  leg  and  secure  it  by  a  well  ad- 
justed bandage  as  far  as  the  head  of  the 
fibula ;  as  the  plaster  was  cut  longer 
than  the  leg,  the  end  can  then  be  reversed 
with  the  plaster  outside,  over  which  the 
roller  is  again  carried  down  the  limb,  and 
the  plaster  will  thus  prevent  it  from  slip- 
ping.   Care  must  be  taken  not  to  let  the 
plaster  completely  encircle  the  foot,  and 
a  few  nicks  cut  in  the  edge  nearest  the 
ankle  may  be  necessaiy  to  prevent  stran- 
gulation of  the  circulation,  when  the  foot 
becomes  flexed."    A  second  strip  of  plas- 
ter may  be  applied  in  a  similar  manner 
outside  the  bandage  if  more  traction  be 
required.  If  there  be  not  much  improve- 
ment, and  in  all  severe  cases,  tenotomy 
mu.st  be  perfoi'med  :   Sayre  lays  down 
the  following  I'ule  to  determine  the  neces- 
sity for  this  operation  :  "  Place  the  part 
contracted  as  nearly  as  possible  in  its 
noimal  position,  by  means  of  manual 
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tension  gradually  applied,  and  then  care- 
fully retain  it  in  this  position ;  while  the 
parts  are  placed  upon  the  stretch,  make- 
additional  point  pressure  with  the  end  of 
the  finger  or  thumb  upon  the  parts  thus- 
rendered  tense ;  and  if  such  additional 
pressure  produce  reflex  contractions,  that 
tendon,  fascia,  or  muscle  must  be  divided, 
and  the  2ioint  at  which  the  reflex  spasm 
is  excited  is  the  point  where  the  opei'ation 
should  be  performed.  If,  on  the  contrary,, 
while  the  parts  are  brought  in  their 
normal  position  by  means  of  manual 
force  gi'adually  applied,  the  additional 
point  pressure  do  not  produce  reflex 
contractions,  the  deformity  can  be  perma- 
nently overcome  by  means  of  constant 
elastic  tension,  and  the  more  you  cut  the 
greater  will  be  the  amount  of  damage 
done."  In  congenital  varus  if  necessary 
the  operation  should  be  performed  within 
the  fii"st  few  months  after  birth ;  after 
the  operation  a  pasteboard  or  metal  splint, 
previously  fitted  to  the  foot,  should  be 
applied  until  the  wound  have  healed. 
Subsequently,  Little's  or  Scarpa's  shoe,  or 
Aveling's  talivert,  or  a  properly-fitting" 
wooden  or  metal  spHnt  must  be  applied. 
The  treatment  must  continue  from  a  few 
weeks  to  months.  The  tendons  which 
may  require  division  are  the  tibialis  an- 
ticus  and  posticus,  the  fiexor  longus  digi- 
torum,  and  sometimes  the  extensor  and 
abductor  pollicis.  In  addition,  the  tendo- 
Achillis,  and  sometimes  the  plantar  liga- 
ments require  division.  Little  recom- 
mends that  the  tendo  Achillis  should  not 
be  divided  until  the  inversion  be  cured. 

Division  of  the  Tendons  of  the  Tibialis 
Posticus. — In  perfoi-ming  this  operation 
the  danger  to  be  avoided  is  wounding  the 
posterior  tibial  artery,  which  is  in  close 
proximity  to  the  nerve.  The  patient 
should  be  placed  on  his  back,  with  the 
limb  to  be  operated  on  rotated  outwards, 
so  that  the  inner  surface  looks  upwards. 
An  assistant  holds  the  knee  with  one 
hand  and  the  foot  with  the  other.  If 
the  left  foot  be  operated  on,  the  sur- 
geon sits  in  front  and  grasps  the  foot 
with  his  left  hand,  feeling  for  the  pos- 
terior tibial  tendon.  If  the  tendon 
cannot  be  felt,  the  inner  edge  of  the 
tibia  should  be  recognised,  a  finger's 
breadth  above  the  inner  malleolus,  and  if 
this  cannot  be  I'ecognised,  a  line  on  the 
inner  side  of  the  leg,  exactly  midway  be- 
tween the  anterior  and  posterior  bordei'S 
1  of  the  leg,  is  the  guide  to  the  tendon.  A 
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tenotomy  knife  is  passed  through  the 
skin,  half  an  inek  to  an  inch  above  the 
internal  malleolus,  for  a  quarter  or  half 
an  inch  directly  downwards  perpendicu- 
larly to  the  surface,  and  is  withdrawn, 
having  divided  the  skin,  superficial  fascia, 
deep  fascia,  and  the  sheath  of  the  tendon. 
A  probe-pointed  knife  is  then  inserted  in 
the  wound,  so  as  to  get  well  between  the 
bone  and  the  tendon ;  the  edge  is  then 
turned  towards  the  tendon,  and  a  slight 
cutting  movement  severs  it,  while  an 
assistant  abducts  and  depresses  the  inner 
boi'der  of  the  foot.  When  the  right 
tibialis  is  divided,  the  surgeon  stands  on 
the  left  side  with  his  back  to  the  patient's 
face.  If  the  posterior  tibial  artery  be 
wounded,  it  should  be  cut  completely 
across,  and  a  pad  and  bandage  applied. 
In  adults  the  tendon  can  also  be  divided 
on  the  side  of  the  foot  bahind  its  inser- 
tion into  the  scaphoid  bone,  half  an  inch 
below  and  in  front  of  the  tip  of  the  mal- 
leolus. The  knife  is  passed  from  above 
downwards,  iinder  the  upper  border  of 
tjhe  tendon,  which  is  divided  fi'om  within 
outwards,  or  the  knife  maybe  passed  be- 
tween the  skin  and  tendon,  and  this  may 
be  divided  by  cutting  down  to  the  bone. 
The  foot  must  be  forcibly  everted  by  an 
assistant. 

Talipes  Valgus,  Flat  Foot,  or  Splay 
Foot. — The  arch  of  the  foot  is  diminished 
or  obliterated,  the  patient  treads  mainly 
on  the  inner  border  of  the  foot,  the  sole 
of  which  is  somewhat  everted.  The 
disease  is  due  to  weakening  and  elonga- 
tion of  the  plantar  muscles  and  ligaments, 
especially  the  tendon  of  the  tibialis  pos- 
ticus, calcaneo-scaphoid  ligament,  and 
long  plantar  ligament.  The  peronei 
after  a  time  become  contracted  and  per- 
manently shortened,  causing  -eversion  of 
the  toes.  Pressure  with  the  thumb  over 
the  borders  of  the  articular  surfaces  of 
the  cuneiform  and  scaphoid  bones,  when 
in  their  abnormal  position,  produces  ex- 
treme pain,  but  when  the  foot  is  rotated 
inwards  and  the  arch  raised,  the  foot  is 
able  to  support  the  weight  of  the  body 
without  pain.  Pain  and  difficulty  are  also 
produced  in  walking.  After  a  varying 
interval  the  foot  may  become  convex  in- 
feriorly,  the  front  being  drawn  up  by  the 
anterior  tibial  muscle,  and  the  extensor 
of  the  toes  and  the  heel  by  the  muscles 
of  the  calf.  This,  which  is  termed 
spurious  valgus,  occurs  in  young  adults 
from  long-continiied  standing,  carrying 


1  heavy  weights,  and  sudden  exertion  as  in 
athletics ;  in  those  with  a  rickety  ten- 
dency ;  other  causes  are  rheumatism, 
I  sprains,  or  other  injury  of  the  plantar 
ligaments.  Both  feet  are  commonly 
affected,  but  not  equally  so.  In  addition 
to  this  form  there  is  a  true  valgus  which 
;  is  uncommon,  and  arises  from  congenital 
I  contraction  of  the  peronei ;  an  acquired 
i  valgus  from  non-congenital  contraction 
of  the  peronei ;  and  a  paralytic  form,  due 
to  contraction  of  the  peronei  subsequent 
to  paralysis  of  the  tibialis  anticus.  The 
true  congenital  valgus  is  the  exact  oppo- 
site of  varus,  and  is  not  common ;  there 
are  partial  flexion  of  the  ankle  and  ab- 
duction and  evei"sion  of  the  foot,  so  that 
the  external  edge  is  removed  from  the 
ground.  The  malleolar  face  of  the  as- 
tragalus is  turned  downwards,  and  does 
not  touch  the  malleolus ;  the  scaphoid 
and  OS  calcis  follow  the  astragalus,  and 
with  the  internal  malleolus  touch  the 
ground  by  theii'  internal  surfaces ;  the 
external  borders  of  the  cuboid,  fifth 
metatarsal  bone,  and  os  calcis  look  directly 
up  wards.  The  peronei  and  extensor  longus 
are  contracted,  and  the  tendo  A  chillis 
tense  and  moved  outwards. 

Treatment. — In  flat  foot :  fresh  air, 
tonics,  friction,  manipulations,  and  at- 
tention to  the  general  health,  with  rest 
to  the  feet,  by  the  patient  assuming  the 
recumbent  position  for  a  certain  time 
every  day.  Laced  boots  supported  at 
the  sides.  Elastic,  horsehair,  india- 
rubber,  steel  arch,  or  felt  pad  beneath 
the  inner  margin  of  the  foot  to  support 
the  arch  ;  or  the  heel  of  the  boot  may  be 
carried  forwards  on  the  inner  side.  In 
more  difficult  cases  an  apparatus  similar 
to  that  for  vanis,  but  reversed.  In  bad 
cases,  under  an  anaesthetic  the  foot 
must  be  wrenched  into  its  proper  position 
and  fixed  in  a  position  of  extreme  inver- 
sion in  a  splint  of  plaster  of  Paris  ;  this 
process  may  be  repeated  in  a  month's 
time.  If  necessary,  the  peroneal  tendons 
and  the  extensor  longus  digitoi-um  should 
be  di\uded  subcutaneously,  the  former  at 
the  posterior  face  of  the  loAver  end  of  the 
fibula,  about  half  an  inch  above  the  ex- 
ternal malleolus,  or  on  the  side  of  the 
foot  below  and  in  front  of  the  tip  of  the 
oiiter  malleolus.  When  dependent  on 
rickets,  tenotomy  is  rarely  required. 
In  paralytic  cases  the  tendo  Achillis 
may  have  to  be  divided,  but  not  the 
peronei. 


TALIPES, 

Talipes  Equino-Varus  consists  in  ele- 
vation of  the  heel  and  inversion  of  the 
toes,  and  is  usually  acquired;  it  may  be 
paralytic  or  spastic. 

Treatment. — Subcutaneous  division  of 
tendons  and  mechanical  apparatus. 

Davys  Operation  in  old-standing  cases 
not  amenable  to  treatment  is  thus 
performed.  Chloroform  and  E.smarch's 
bandage  are  used.  He  cuts  directly 
down  on  the  cuboid,  fi'om  the  outer  side 
of  the  foot,  thi'ough  the  induiuted  skin 
and  bursa,  and  makes  the  cut  T-shaped 
by  extending  it  over  the  dorsum.  Hav- 
ing definitely  exposed  the  upper  and 
outer  surface  of  the  cuboid,  the  bone 
iorceps  are  screwed  into  the  cancellous 
:structure  of  this  bone,  and  expanded 
until  the  blades  give  a  firm  leverage. 
Then  he  carefully  divides  the  ligaments 
round  the  bone  and  wrenches  it  out ;  it 
is  necessary  to  avoid  injury  to  the  tendon 
•of  the  peroneus  longus  beneath,  by 
keeping  close  to  the  bone.  The  wound 
is  closed  by  sutures,  and  an  internal  foot 
and  leg  splint  applied  with  a  gum  and 
-chalk  bandage. 

Davies  Colley^s  Operation  in  severe 
forms  of  this  affection  consists  in  the 
removal  of  a  wedge-shaped  piece  of 
tarsus,  by  means  of  an  incision  three 
inches  in  length  along  the  outer  border 
of  the  foot,  extending  from  the  middle 
of  the  calcis  to  the  middle  of  the  fifth 
metatarsal  bone.  A  second  incision  is 
made  across  the  dorsum  of  the  foot  from 
the  centre  of  the  first,  two  inches  in  length. 

Talipes  Equino-Valgus  as  a  congenital 
aiFection  is  rare,  but  may  be  met  with 
in  the  acquired  form  as  the  result  of 
paralysis  of  the  anterior  tibial.  The 
heel  is  elevated  and  the  foot  everted. 

Treatment. — Tenotomy  and  mechanical 
applications. 

Talipes  Calcaneo-  Valgus. — The  front 
of  the  foot  is  raised  and  abducted  through 
the  conti'action  of  the  peronei  and  ex- 
tensor longus  digitovum,  combined  witli 
contraction  of  the  anterior  tibial  and 
extensor  proprius  pollicis.  As  a  con- 
genital affection  it  is  rare,  but  it  may 
be  acquired  from  paralysis  of  the 
gastrocnemius. 

Treatment. — Tenotomy  and  mechanical 
applications. 

Bunion  is  an  enlarged  and  tliickened 
bursa,  situated  over  the  inner  side  of  the 
metatarso-phalangeal  joint  of  the  great 
toe. 
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Causes.  —  Pressure  of  ill-shaped  or 
badly-fitting  boots,  which  force  the  two 
inner  toes  outwards,  under,  or  over  the 
other  toes.  From  pressure  and  iriitation 
the  head  of  the  metatai-sal'bone  enlarges, 
and  is  often  the  seat  of  small,  bony  out- 
gi'owths.  The  cartilage  is  destroyed,  the 
subjacent  bone  sclerosed,  the  ligaments 
relaxed  on  one  side  and  shortened  on  the 
other,  and  the  tendons  displaced  out- 
wards. 

Complications,  —  Inflammation,  sup- 
puration, ulceration.  The  ulcer  is  slow 
in  healing,  and  apt  to  become  the  start- 
ing point  of  cellulitis,  erysipelas,  or 
gangrene ;  it  may  also  open  into  the 
joint,  leading  to  its  destruction. 

Treatment.  —  Proper  boots,  with  a 
straight  inside  border.  A  strip  of 
plaster  may  be  attached  to  the  phalanx, 
carried  along  the  inner  side  of  the  foot, 
round  the  heel,  and  along  the  outer  side, 
and  fixed  by  a  bandage.  A  piece  of 
cotton  wool  is  placed  between  the  first 
and  second  toes.  Sayre  recommends  the 
use  of  a  glove  of  linen  or  buckskin  fitted 
over  the  phalanges.  A  piece  of  webbing 
is  attached  to  this,  and  fastened  to  a 
strip  of  plaster,  applied  as  above.  In 
difficult  metal  sole-plate,  with 

a  spring  to  draw  the  toe  inwards.  If 
unsuccessful,  tenotomy  under  aseptic 
precautions,  an  ansesthetic  being  used, 
and  then  forcible  reduction  of  the  toe  ; 
or  osteotomy  may  be  performed.  If  the 
case  be  not  amenable  to  this  treatment, 
amputate  by  the  oval  method.  The 
bursitis  is  treated  as  that  of  other 
bursfe :  make  an  eai'ly  incision  if  there 
be  suppui'ation,  and  treat  with  cai'bolic 
oil  or  iodoform,  and  afterwards  ung. 
resinte,  or  hyd.  biniodid.  gr.  x,  to  vaseline 
5j.   In  old  patients  give  opium  internally. 

Cicatricial  Deformities  result  from  the 
contraction  of  scars,  paiticularly  those 
of  burns.  The  cicatrices  ai'e  divided 
into :  1 .  Bi'oad,  parchment-like,  as  met 
with  in  front  of  the  neck ;  2.  Nari'ow 
or  bridle,  as  in  the  front  of  the  arm  ;  3. 
Adhesion  of  two  contiguous  surfaces  ;  4. 
Depressed  cicatrices,  due  to  deep  loss  of 
substance,  the  skin  being  attached  to 
the  bone. 

Treatment. — 1.  Extension  by  elastic 
bands,  weights,  etc.  2.  Compression  by 
plaster  and  elastic  bandages.  3.  Opera- 
tion by  subcutaneous  division;  by  incision, 
using  one  cut  or  several.  4.  Division, 
and  after    the   deformity  is  relieved, 
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bringing  the  edges  together  at  right 
angles  to  the  wound.  5.  Excision. 
6.  Freeing  the  cicatiix  by  division 
of  the  skin  above  and  below,  and  sub- 
cutaneous division.  7.  Plastic  opera- 
tions, the  gap  being  filled  up  by  a  flap 
of  skin. 

Meningocele  is  a  congenital  hernia  of 
the  membranes  of  the  brain  through 
some  part  of  the  cranial  osseous  wall. 
The  sac  is  formed  by  the  dura-mater  and 
arachnoid  covered  by  the  skin,  but  as 
a  rare  event  the  latter  may  be  absent. 
The  sac  is  filled  and  distended  with 
cerebro-spinal  fluid.  If  brain  substance 
be  also  present  the  term  encephalocele 
is  used,  and  when  this  is  conjoined  with 
hydrocephalus,  hydrencephalocele.  The 
tumour  is  due  to  an  arrest  of  develop- 
ment in  one  or  more  of  the  bones  forming 
the  skull.  In  size  there  is  great  variation, 
from  a  marble  to  a  cocoa-nut.  The  most 


common  situation  is  the  middle  line  of 
the  occiput. 

SymjHoms. — A  tumour,  with  the  skiu 
over  it  of  a  blue  or  pink  colour,  and 
tightly  stretched.  If  fluid  be  present, 
the  tumour  is  tran.slucent.  When  the 
disease  is  small,  the  swelling  can 
reduced,  but  such  reduction  ls  apt  to 
produce  cerebral  disturbance.  In  an. 
encephalocele  pulsation  is  present  syn- 
chronous with  that  in  the  radial  artei'v. 
The  bony  ring  through  which  the  tumour 
proti'udes  can  be  often  felt.  Other 
deformities  are  often  associated,  as  cleft 
palate,  talipes,  or  spina  bifida. 

Prognosis  is  very  unfavourable,  most 
cases  soon  terminating  in  death. 

Treatment. — As  a  rule  no  interference 
is  advisable.  If  the  tumour  be  an  un- 
complicated meningocele  of  medium  size 
with  a  peduncle,  Morton's  fluid  may  be 
injected  as  in  spina  bifida. 
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Ancesihesia  is  used  to  prevent  pain, 
produce  relaxation  of  the  muscles,  and 
assist  in  diagnosis.  The  chief  ansesthetics 
employed  are:  1.  Chloroform;  2.  A.  C.  E. 
or  1,  2,  3  mixture  (consisting  of  alcohol 
1  part,  chloroform  2  parts,  ethei'  3  pai-ts) ; 
3.  Ether ;  4.  Bichloride  of  methylene ; 
5.  Nitrous  oxide. 

Preparation  of  the  Patient. — 1.  The 
bowels  if  confined  should  be  emptied 
by  a  purgative  oi-  enema.  2.  No  food  is 
to  be  taken  for  four  hours  prior  to  the 
operation,  or  vomiting  is  likely  to  occur. 
3.  The  patient  is  to  be  in  the  recumbent 
position,  and  the  clothes  loose  about  the 
neck,  chest,  and  abdomen ;  the  head  must 
only  be  slightly  elevated.  4.  Aititicial 
teeth  must  be  removed.  5.  Tlie  bladder 
should  be  previously  emptied,  or  involun- 
tary micturition  may  happen.  6.  Never 
administer  an  ancesthetic  unless  a  third 
person  be  present,  as  the  patient  on  re- 
covering consciousness  vnll  sometimes 
falsely  and  vnthout  the  slightest  founda- 


tion charge  a  medical  man  with  rape  or 
indecent  assault,  etc. 

Chloroform.  Advantages.  —  1.  Will 
procure  an£esthesia  when  used  in  small 
quantities.  2.  Is  not  disagreeable  to 
inhale.  3.  Requires  no  special  apparatus. 
4.  Does  not  u-ritate  the  air  passages.  5, 
Its  vapour  is  not  inflammable  and  not 
readily  combiistible. 

Disculvaniages. — 1.  Is  a  dejjressant  to 
the  heart,  and  may  cause  a  fatal  syncope. 
2.  Is  apt  to  produce  vomiting. 

Cases  in  lohich  Cidoroform  is  jn'^f^^- 
ahle. — 1.  Children.  2.  Operations  on 
the  mouth  or  nose.  3.  Opemtions  on  the 
eye.  4.  In  cases  of  fracture.  5.  Where 
there  is  disease  of  the  respiratory  organs, 
as  bronchitis,  etc.  6.  In  Bright's  dis- 
ease. Children  take  chloroform  well, 
and  as  it  requires  no  special  apparatus, 
it  excites  no  fear.  In  operations  about 
the  face  ether  is  so  inflammable  that  its 
use  is  prohibited.  In  operations  alx)ut 
the  mouth  chloroform  can  be  adminis- 
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tered  through  a  leaden  tube  inserted  into 
the  nostril.  In  disease  of  the  respiratory 
organs  ether  cannot  be  used  owing  to  its 
irritant  effects. 

Physiological  Action  of  Chloroform. — 
Ringer  thus  describes  the  action  of  chlo- 
roform. "At  first  there  is  a  sensation  of 
warmth  at  the  pit  of  the  stomach,  spread- 
ing to  the  extremities,  and  accompanied 
by  some  excitement.  Then  some  or  all 
of  the  following  symptoms  set  in :  Noises 
in  the  ear,  lights  before  the  eyes,  great 
weight  and  oppression  of  the  chest,  great 
beating  of  the  heart,  throbbing  in  the 
large  vessels,  and  a  choking  sensation. 
These  symptoms  betoken  no  danger  and 
need  excite  no  apprehension.  At  the 
very  commencement  of  the  administi-a- 
tion  some  cough  is  not  unfrequently 
excited,  or  even  a  passing  spasm  of  the 
glottis — sure  signs  that  the  vapour  is 
administered  in  too  concentrated  a  form, 
and  that  more  air  must  be  mixed  with 
it.  At  this  early  stage  of  the  pi'oceedings 
women,  by  becoming  hysterical,  may  give 
some  trouble  and  alarm.  They  laugh, 
sob,  or  cry,  their  breathing  is  often  iri-e- 
gular  and  hurried — a  condition  which 
frightens  the  friends  and  inexperienced 
chloroformists ;  but  this  state  is  to  be 
accepted  as  an  indication  to  continue  the 
administration,  not  to  withhold  it ;  for 
as  the  patient  passes  more  deeply  under 
the  power  of  the  anaesthetic,  this  condi- 
tion soon  subsides. 

The  Pulse,  at  first  quick,  and  it  may 
be  weak,  if  not  due  to  the  patient's  ill- 
ness, is  the  effect  of  nervousness  and 
anxiety,  and  as  soon,  therefore,  as  un- 
consciousness sets  in,  the  pulse  falls  in 
frequency  and  gains  in  force. 

A  few  seconds  from  the  commence- 
ment of  the  administration  all  discomfort 
eeases ;  the  patient  becomes  quiet  and 
breathes  calmly.  The  consciousness  is 
now  more  or  less  affected ;  questions  are 
still  heard,  but  are  slowly  answered,  and 
not  to  the  purpose. 

Period  of  Excitement. — All  knowledge 
of  the  external  world  soon  becomes  lost, 
and  is  followed  by  a  period  of  excitement. 
Vai  'ious  incoherent  ideas  occupy  the 
mind.  Some  struggle,  attempt  to  get  up, 
and  are  often  much  irritated  when  they 
are  restrained.  The  state  of  complete 
unconsciousness  required  for  capital  opera- 
tions is  now  fast  approaching.  Violent 
tonic  contraction  of  the  muscles  of  the 
body  often  occurs  before  complete  uncon- 


sciousness and  perfect  muscular  relaxa- 
tion sets  in.  The  extremities  become 
rigid,  the  muscles  of  the  chest  are  firmly 
fixed,  and  the  respiration  thus  becoming: 
impeded,  causes,  in  combination  with  the 
general  violent  muscular  contraction^ 
duskiness  or  lividity.  The  eyes  are  in- 
jected and  prominent,  the  lips  blue,  the 
jugulai's  stand  out  like  large  black  cords^ 
the  mouth  is  clenched,  and  a  profuse  per- 
spiration breaks  out  on  the  body,  espe- 
cially about  the  face.  In  a  few  seconds 
all  these  symptoms  pass  away.  They 
may  be  accepted  as  a  sure  indication  of 
the  immediate  approach  of  utter  insensi- 
bility and  complete  flaccidity  of  the 
muscles,  and  as  a  warning  that  the  ad- 
ministi'ation  must  be  conducted  with 
increased  caution,  or  the  patient  will  sud- 
denly pass  into  a  state  of  danger,  with 
noisy,  stertorous,  quick,  shallow  breath- 
ing, and  quick,  weak  pulse.  These  violent 
contortions,  which  greatly  distort  the 
face  and  frighten  the  patient's  friends, 
rarely  occur  in  women  or  children,  or  in 
men  weakened  by  exhausting  illness.'" 
Adults  struggle  most,  men  more  than 
women,  and  persons  habituated  to  indul- 
gence in  alcohol  are  always  troublesome.. 
This  condition  is  least  likely  to  appear 
when  chloroform  is  inhaled  slowly  and  in 
small  quantities. 

State  of  Comj)lete  Relaxation  and  In- 
sensibility.— "As  these  movements  cease, 
the  muscles  become  more  flaccid,  and  the 
stage  of  perfect  insensibility  is  i-eached. 
Reflex  action  is  lost,  the  conjunctivce  can  be 
touched  toithout  producing  winking.  The 
limbs,  when  raised  and  let  go,  fall  heavily. 
The  breathing  is  calm,  but  a  little  super- 
ficial ;  the  pulse  is  not  much  altered,  but 
may  be  a  little  more  compressible.  The 
face  is  moist  with  perspiration.  The 
pupil  is  much  contracted.  This  con- 
dition may  be  maintained  with  due  pre- 
caution for  a  considerable  time,  but  if 
now  the  chloroform  be  continued  in 
undiminished  quantity,  the  breathing 
becomes  noisy  and  stertorous ;  the  pupil 
gently  dilates  ;  the  pulse  loses  its. 
strength  ;  the  breathing  becomes  gradu- 
ally more  and  more  shallow,  and  less  andl 
less  frequent,  until  both  pulse  and  res- 
piration stop.  On  the  other  hand,  it 
appeal's  that  sometimes,  without  warn- 
ing, while  the  pulse  is  beating  well  and 
the  breathing  is  deej^  and  quiet,  the 
heart  suddenly  stops,  and  respiration  im- 
mediately ceases.    This  form  of  death 
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arises  probably  from  cardiac  syncope, 
while  the  other  form  of  death  is  probably 
due  to  gi-adual  paralysis  of  therespiratoiy 
muscles.  With  care,  chloroform  insensi- 
bility can  be  maintained  for  hours  and 
even  days." 

Mode  of  Administration. — For  adults 

1  prefer  Junker's  inhaler,  consisting  of  a 
graduated  bottle  capable  of  holding  about 

2  ozs.,  closed  by  an  air-tight  fitting  cap, 
through  which  two  tubes  pass ;  one,  con- 
nected to  a  hand  bellows,  proceeds  to  the 
bottom  of  the  bottle,  the  other  is  attached 
by  india-rubber  tubing  to  a  vulcanite 
face-piece,  and  commences  at  the  top  of 
the  bottle.  In  using  this  apparatus  six 
to  eight  drachms  of  the  anaesthetic  is 
poured  into  the  bottle,  which  is  hooked 
to  the  chloroformist's  coat.  The  face- 
piece  is  applied  somewhat  firmly  over  the 
patient's  face,  and  the  bellows  gently 
pressed  at  each  inspiration.  The  quan- 
tity of  the  vapour  is  regulated  by  the 
frequency  and  amount  of  pressure  on 
the  bellows.  A  leaden  tube  can  be  used 
instead  of  a  face-piece  in  operations  on 
the  mouth  and  nose.  Administration  of 
the  vapour  per  rectum  can  be  employed 
with  this  appaiatus,  but  such  a  method 
possesses  no  conceivable  advantage  over 
the  usual  plan  of  inhalation.  For  chil- 
dren nothing  is  better  than  a  piece  of 
Hnt,  about  twelve  by  six  inches,  forming 
a  square  of  about  six  inches,  on  which 
chloroform  is  sprinkled  fiom  a  small 
drop  bottle.  Commence  with  a  few 
drops,  and  gradually  add  more. 

Danger-Signals. — 1.  Pulse.  If  it  be- 
come quick,  weak,  and  irregular. — 2. 
Breathing.  If  shallow  and  declining  in 
frequency.  —  3.  Lividity  and  extreme 
pallor  of  the  face. — 4.  Dilatation  of  the 
pupil. 

It  is  to  be  remembered  that  opei-ations 
on  the  rectum  and  vagina,  even  when 
the  patient  is  quite  insensible,  generally 
cause  noisy  catching  breathing,  resem- 
bling stertorous  breathing,  but  only  occur- 
ring when  the  vagina  and  i-ectum  are 
manipulated. 

Restoration  of  Animation. — Seize  the 
tongue  with  forceps  and  draw  it  forwards, 
commence  artificial  respiration  ;  total  in- 
version of  the  body,  the  patient  being 
suspended  by  the  legs,  head  downwards ; 
subcutaneous  injection  of  ether;  fresh 
air  ;  faradism,  one  pole  being  applied  to 
the  right  side  of  the  neck,  above  the 
clavicle  and  over  the  posterior  border  of 


the  sterno-mastoid,  and  the  other  to  the 
epigastrium,  or  one  pole  in  the  mouth 
and  the  other  in  the  rectum ;  enema  of 
brandy ;  nitrite  of  amyl  or  ammonia 
to  the  nostril ;  flagellation  with  the 
corner  of  a  wet  towel ;  elevation  of  the 
limbs,  and  compression  of  the  abdominal 
aorta. 

Ether.  Advantages. — 1.  It  acts  as  a 
cardiac  stimulant.  2.  Vomiting  is  less 
apt  to  occur,  and  when  present  is  not  so 
prolonged  as  after  chlorofonn. 

Disadvantages. — 1.  Is  disagreeable  to 
inhale.    2.  Requires  a  special  apparatus. 

3.  Is  very  ii'ritating  to  the  air  passages. 

4.  Is  very  inflammable. 

Cases  in  which  Ether  is  to  he  employed. 
' — In  all  those  cases  requiiing  an  opera- 
tion in  which  chloroform  is  not  prefer- 
able, as  before  stated. 

Physiological  Action  of  Ether  is  similar 
to  that  of  chloroform,  with  the  important 
difference  that  the  pulsation  of  the  heart 
increases  in  force,  and  death  when  it 
occurs  is  the  result  of  paralysis  of  the 
muscles  of  respiration  and  of  obstruction 
of  the  air  passages,  and  not  from  cardiac 
syncope. 

Mode  of  Administration. — The  best 
mode  of  giving  ether  is  by  Clover's  or 
Ormsby's  ether  inhaler.  Some  adminis- 
trators commence  with  nitrous  oxide  or 
chloroform  until  the  patient  be  sufficiently 
unconscious  as  not  to  be  sensitive  to  the 
discomfort  of  ether.  A  rough-and-ready 
way  to  etherise  the  patient  is  to  t:ike 
three  or  four  thicknesses  of  stout  brown 
paper,  or  ten  of  newspaper,  measuring 
twelve  by  fifteen  inches ;  this  is  to  be 
covered  with  a  thick  towel  well  pinned 
on,  and  rolled  into  the  form  of  a  cone  a 
foot  long  and  five  inches  in  diameter, 
which  is  fastened  with  long  pins.  A 
hole  is  left  in  the  apex  of  the  cone 
large  enough  to  admit  the  little  finger, 
and  the  corners  at  the  base  should  be 
turned  back.  If  the  towel  be  thick  it 
will  hold  all  the  ether  that  is  required. 
The  base  of  the  cone  is  pre^ksed  close  to 
the  face,  so  that  all  the  air  has  to  enter 
by  the  apex.  Both  Clover's  and  Ormsby's 
inhalers  make  the  respirations  pass  to 
and  from  an  india-rubber  bag  over  the 
ether.  Oi'msby's  contains  a  sponge 
which  is  saturated  with  ether  (about 
1  oz.),  and  has  a  valve  to  regulate  the 
admission  of  air. 

Clovers  Ether  Inhnler  produces  anfes- 
thesia  partly  by  the  diminution  of  oxygen 
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respired  and  partly  by  ether  vapour. 
The  inhaler  consists  of :  1.  A  face-piece 
and  indicatoi- ;  2.  A  bag.  When  the 
indicator  points  at  0,  the  respired  air 
passes  to  and  fi-om  the  bag  without 
entering  the  ether  chamber ;  when  the 
indicator  stands  at  F,  all  air  on  expira- 
tion and  inspiration  passes  through  the 
ethei-  chamber,  carrying  off  a  large 
amount  of  this  vapour.  When  the  in- 
dicator marks  2,  half  the  respired  air 
only  passes  through  the  ether  chamber. 
One-and-a-half  ounces  of  ether  are 
poured  into  the  ether  chamber.  The 
indicator  is  placed  at  0,  and  the  face- 
piece  raised  during  inspiration,  but  firmly 
pressed  down  during  expiration,  until 
the  bag  be  somewhat  distended,  when 
the  face-piece  need  no  longer  be  raised. 
Gradually  during  every  second  or  third 
respiration  the  indicator  is  moved,  so 
that  more  and  more  air  passes  through 
the  ether  chamber.  Should  the  bag 
become  empty,  the  apparatus  is  raised 
for  one  inspiration,  and  then  pressed 
down  during  expiration.  With  regard 
to  the  admission  of  pure  air,  as  this  can- 
not find  entrance  through  the  apparatus, 
the  latter  is  removed,  and  an  inspiration 
of  air  allowed  every  half-minute,  and 
after  anaesthesia  is  produced  every  three 
or  four  respirations.  Complete  anaes- 
thesia is  shown  by  deep  snoring. 

Danger-Signals. — Watch  the  respii'a- 
tion;  if  the  respiratory  muscles  cease 
to  act  employ  artificial  respiration  and 
stimulants.  Should  the  air  passages  be 
obstructed  by  vomited  matter,  etc.,  raise 
the  hips  and  lower  the  shoulders  and 
the  head,  then  perform  tracheotomy  if 
necessary.  When  the  obstruction  is  due 
to  the  tongue  falling  back,  a  piece  of 
wood  should  be  inserted  between  the 
l^atient's  teeth  and  the  tongue  drawn 
forwai'd  forcibly  by  forceps. 

Bichloride  of  Methylene  is  by  some 
considered  safer  than  chloroform,  and 
acts  in  the  same  way.  It  is  a  colouiless 
fluid,  with  an  odour  like  chloroform. 
The  vapour  is  inflammable.  It  has  no 
advantages  over  chloroform,  and  is  less 
safe  than  ether.  It  can  be  administered 
with  Junker's  inhaler. 

Nitrous  Oxide  is  the  safest  anaesthetic, 
but  can  only  be  used  for  short  opera- 
tions, as  extracting  a  tooth,  incising  an 
abscess,  etc. 

Physiological  Action  agrees  closely  with 
that  of  oxygen,  first  producing  cardiac 


stimulation  and  then  asphyxia.  Lividity 
of  the  face  soon  occurs,  but  is  not  a  sign 
of  insensibility.  The  eye  is  fixed,  and  if 
the  conjunctiva  be  touched  the  eyelids 
contract  feebly  or  not  at  all.  Con- 
vulsive twitchings  of  the  hand  and 
oscillation  of  the  eyeball  next  occur, 
and  respiration  becomes  slower  and 
stertoi'ous. 

Mode  of  Administration. — The  gas  is 
sold  in  a  liquid  form  in  iron  bottles  by 
Messrs.  Coxeter,  and  by  Barth  &  Co.  The 
contents  of  the  bottle  are  easily  measured 
by  weighing.  A  gallon  weighs  about 
y^^ths  of  an  ounce.  Fifty  gallons  weigh 
15  ozs.,  which  is  enough  for  ten  adminis- 
trations. All  air  must  he  excluded,  the  gas 
being  inhaled  from  an  elastic  bag  capable 
of  holding  eight  to  ten  gallons,  which 
communicates  with  an  iron  bottle  by  an 
india-rubber  tube.  The  mouthpiece  is 
connected  with  the  bag  by  another  tube, 
and  has  two  valves  ai'ranged  so  as  to 
prevent  the  entrance  of  atmospheric  air, 
but  allow  the  passage  of  expired  air. 
Unconsciousness  seldom  lasts  more  than 
a  minute  or  two.  No  vomiting  is  pro- 
duced, and  there  is  no  unpleasantness  in 
the  smell  or  taste  of  the  gas. 

Banger-Signals. — 1.  Dilatation  of  the 
pupil.    2.  Intermission  of  breathing. 

To  restore  Animation. — Free  admission 
of  ail'  and  artificial  respiration.  Faint- 
ness  is  best  treated  by  the  recumbent 
posture  and  ammonia  or  nitrite  of  amyl. 

A.C.E.  Mixture  is  probably  the  safest 
anesthetic  next  to  nitrous  oxide.  It  can 
be  used  in  the  same  manner  as  chloro- 
form, and  should  be  freshly  prepared 
previous  to  inhalation.  It  is  merely  a 
mechanical  mixture. 

Treatment  after  Ancesthesia.  —  Keep 
the  patient  in  the  recumbent  position. 
If  possible  do  not  rouse  him,  but  allow 
him  to  pass  from  the  state  of  anaes- 
thesia into  natural  sleep.  A  subcu- 
taneoiis  injection  of  morphia  and  atro- 
pine is  often  of  service  after  painful 
operations.  To  stop  vomiting,  ice  to 
suck,  and  iced  or  frozen  milk,  or  milk 
and  .soda  water ;  but  if  it  still  be 
obstinate,  try  warm  water  as  a  drink. 
To  remove  the  taste  of  ether  from  the 
mouth,  linse  it  out  with  warm  water  in 
which  a  teaspoonful  of  eau-de-cologne  is 
mixed. 

Local  Anaesthesia  may  be  obtained  b}- 
the  action  of  cold,  as  by  a  freezing 
mixture  (ice  and  salt),  or  by  the  ether 
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spray.  Carbolic  acid  is  a  convenient 
means  of  pi-oducing  local  anaesthesia.  A 
cloth  thoroughly  wet  with  a  3  per  cent, 
solution  of  the  acid  should  be  applied 
to  the  skin  foi-  fifteen  minutes,  and  then 
pure  acid  brushed  along  the  line  of  in- 
cision. Muriate  of  cocaine  in  solution  will 
produce  anassthesia  of  mucous  surfaces, 
two  or  three  applications  being  made  at 
intervals  of  five  minutes.  For  the  re- 
moval of  foreign  bodies  from  the  eye  a 
2  per  cent,  solution ;  for  operations  on 
the  cornea  a  4  per  cent,  solution ;  for 
other  mucous  membranes  a  10  or  20  per 
cent,  solution. 

Ain2mtations. 

Metlwds.  —  (a)  Circular.  (/8)  Oval. 
<7)  Flap. 

(a)  Tlie  Circular  is  in  general  use  on 
the  Continent,  and  is  performed  in  three 
steps :  1.  Division  of  the  skin  and 
separation ;  2.  Division  of  the  muscles  ; 
3.  Division  of  the  bone.  The  rule  is, 
make  the  section  of  the  skin  in  the 
upper  limb  thi'ee  fingers'  breadth  below 
the  place  where  the  bone  is  to  be  saAvn  \ 
and  in  the  lower  limb  four  fingers' 
breadth. 

First  Step. — An  assistant  draws  the 
skin  towards  the  patient's  tnink.  The 
surgeon  passes  his  hand  beneath  and 
behind  the  hmb,  and,  turning  the  point 
of  the  knife  towards  his  own  face,  he 
places  the  edge  of  the  knife  on  the  upper 
surface  of  the  limb,  as  far  forwards  as 
he  can  reach,  and  sweeps  it  entirely 
I'ound  the  limb,  describing  a  cu-cle  and 
dividing  the  skin  and  subcutaneous 
cellular  tissue.  These  structures  are 
next  separated  from  the  deep  fascia, 
and  tui-ned  upwards  over  the  limb  with 
the  raw  surface  outwards,  by  means 
of  a  feAv  touches  of  the  knife,  until  the 
place  of  section  of  tlae  bone  be  reached. 

Second  Step. — The  fascia  and  muscles 
are  cut  through  with  a  similar  cii'oular 
sweep  down  to  the  bone. 

Third  Step. — The  soft  parts  are  drawn 
up  with  a  retractor,  the  periosteum  is 
divided  circularly,  and  the  heel  of  the 
saw  placed  upon  the  bone,  steadied  by 
the  thumb  nail  of  the  left  hand,  and 
drawn  from  heel  to  point  to  make  a. 
groove,  and  then  directed  to  and  fro 
from  point  to  heel,  with  slight  pressure, 
until  the  bone  be  cut. 

{P)  The  Oval  Method  will  be  described 
under  the  head  of  particular  amputations. 


(y)  Fla/p  Method. — There  are  various 
varieties  of  this  operation.  1.  DouVjle 
flaps.  2.  Long  anterior  flap.  .3.  Long 
rectangular  (Teale's),  4.  Modified  flap. 
6.  Posterior  flap. 

1.  Double  Fla]}. — The  two  flaps  may  be 
made  by  transfixion,  or  by  cutting  from 
without  inwards.  Where  the  parts  are 
thick  and  muscular  transfixion  is  pi'efer- 
able.  The  flap  farthest  from  the  vessels 
is  first  made.  The  flaps  may  be  antero- 
posterior or  lateral. 

2.  Long  Anterior  Fla]}. — A  long  ante- 
rior flap  is  made  of  skin  and  cellular 
tissue,  without  any  posterior  flap,  form- 
ing a  flat-faced  stump  with  a  bonnet  to 
fall  over  it.  This  is  used  in  Carden's 
amputation  of  the  knee,  etc. 

3.  Long  Rectangular  (Teale's). — This 
is  performed  by  a  long  and  short  rectan- 
gular flap.  The  long  flap  is  cut  so  that 
the  large  blood-vessels  and  nerves  wiU 
not  be  included,  but  left  for  the  short  one  ; 
it  is  therefore  anterior  in  the  leg,  pos- 
terior in  the  forearm.  The  length  and 
breadth  is  equal  to  half  the  cii'cumference 
of  the  limb  at  the  place  where  the  bone 
is  to  be  divided.  The  short  flap  is  one- 
fourth  the  length  of  the  long  one.  The 
flaps  are  marked  out  with,  ink,  and  raised 
from  without  inwai'ds,  including  the 
muscles;  and  the  bone  is  sawed  at  the 
angle  of  union.  After  the  vessels  are 
tied  the  long  flap  is  bent  on  itself  and 
united  to  the  short  flap.  Tlie  objection 
to  this  mode  is  that  in  many  cases,  from 
the  length  of  the  long  flap,  the  bone  must 
be  sawn  higher  than  it  would  otherwise 
have  to  be,  and  as  it  is  an  important 
rule  not  to  remove  a  greater  portion  of 
the  body  than  is  necessary,  owing  to  the 
mortality  inci-easing  with  everj'  inch  of 
bone  removed,  this  operation  is  only  use- 
ful in  certain  cases. 

4.  Modified  Flap.—This  is  one  of  the 
most  satisfactory  flap  operations.  The 
flaps  include  only  the  skin  and  cellular 
tissue.  The  muscles  are  divided  at  the 
base  of  the  flaps,  retracted,  and  the  bone 
cleaned  and  sawn  higher  up. 

5.  The  Posterior  Flap  is  chiefly  used  in 
Syme's  amputation  at  the  ankle,  where  it 
will  be  found  described. 

EsmarcKs Bloodless  Method. — An  elastic 
bandage  is  applied  to  the  limb  from  the 
fingers  or  toes  upwards  to  a  suitable  spot. 
Where  the  bandage  terminates,  an  elastic 
tube  or  cord  is  applied  by  two  or  three 
turns  round  the  limb.    The  bandage  is 


PAKTICULAR  AMPUTATIONS. 


407 


then  removed  and  the  limb  is  seen  quite 
white  and  bloodless.  The  elastic  tourni- 
quet is  fastened  by  hook  and  eye,  tapes, 
or  a  wooden  clip.  The  only  objection 
to  this  valuable  procedure  is  that  after 
removal  of  the  tourniquet  copious  oozing 
from  the  wound  is  apt  to  occur ;  this  is 
best  checked  by  pressuie,  elevation,  and 
the  application  of  hot  water. 

Particular  A  mjndations. 

The  Fingers.  — The  distal  phalanx  rarely 
requu'es  amputation,  for  in  cases  of 
necrosis  following  whitlow  it  is  better  to 
excise  the  bone  by  a  linear  incision  through 
the  pulp  of  the  fingei-,  and  in  instances  of 
iujui-y  the  removal  of  the  crushed  piece 
of  bone  will  leave  a  serviceable  finger. 
If  necessary,  the  phalanx  can  be  easily 
amputated  at  the  articulation,  the  only 
difBculty  being  to  hit  the  joint ;  the  best 
guide  is  the  palmar  fold,  which  is  a  line 
po.sterioi'  to  the  joint.  The  joint  is  flexed, 
and  the  adjacent  fingers  held  apart  by  an 
assistant,  with  a  loop  of  bandage  tied 
round  each.  The  surgeon  with  a  narrow- 
bladed  knife  cuts  into  the  joint  on  the 
•dorsum,  and  divides  the  lateral  liga- 
ments; then  the  edge  of  the  knife  is 
turned  forwards,  and  insinuated  behind 
the  base  of  the  phalanx,  a  flap  being  cut 
from  the  pulp  of  the  finger,  whilst  the 
knife  is  kept  close  to  the  bone.  Or 
the  palmar  flap  may  be  fii-st  completed  by 
transfixion,  and  then  the  joint  cut  across 
whilst  the  finger  is  extended. 

Ampiotation  through  the  Joint  between 
the  Middle  and  Metacarpal  Phalanges 
can  be  performed  in  the  same  manner, 
but  except  in  the  case  of  the  index  finger, 
is  inadvisable,  because  no  flexor  tendon  is 
attached  to  the  metacarpal  phalanx ;  thus 
i-emoval  of  the  whole  finger  is  preferable. 

Amputation  in  the  Continuity  of  a 
Phalanx  may  be  perfoimed  by  a  cii'cular 
incision  with  a  longitudinal  incision  one- 
third  of  an  inch  long  on  each  side,  or  a 
palmar  flap  made  by  transfixion  may  be 
employed. 

Amputation  at  the  Metacarpo-Pludan- 
geal  Articulation. — This  can  be  done  by 
the  circular  or  oval  method,  or  by  lateral 
flaps.  If  perfoi-med  by  the  circular 
method,  the  incision  through  the  skin 
must  be  at  the  level  of  the  web,  and  the 
.'^kin  I'aised  fi'om  the  phalanx  until  the 
joint  be  reached. 

By  the  Oval  Method. — Care  must  be 
taken  to  leave  sufiicient  .skin  to  cover  the 


round  head  of  the  metacarpal  bone,  form- 
ing the  knuckle.  The  articulation  can 
be  felt  by  passing  the  thumb  and  finger 
along  the  sides  of  the  condemned  digit, 
and  at  the  same  time  drawing  this  away. 
An  incision  is  made  commencing  slightly 
posterior  to  the  joint,  on  the  dorsal  sur- 
face, carried  along  somewhat  obliquely 
until  the  level  of  the  web  be  reached, 
then  across  the  groove  on  the  palmar 
surface,  and  finally  obliquely  backwards 
to  rejoin  the  incision.  The  flap  is  raised, 
the  extensor  tendon  divided,  the  joint 
traversed,  and  the  amputation  completed 
by  dividing  the  flexor  tendons.  Two 
arteries  will  require  ligatures.  The  re- 
moval of  the  head  of  the  metacarpal  bone 
by  bone  forceps  adds  to  the  appearance 
of  the  hand,  but  weakens  its  strength  ;  in 
the  case  of  the  index  and  little  fingers, 
this  if  necessary  should  be  done  ob- 
liquely. 

By  Lateral  Flap)s. — The  incision  is 
commenced  over  the  dorsum,  quarter  of 
an  inch  postei'ior  to  the  joint,  and  carried 
along  the  centre  of  the  phalanx  to  the 
junction  of  the  web ;  then  along  the 
palmar  gi'oove  to  a  corresponding  point 
on  the  palmar  face,  and  backwards  to 
a  quarter  of  an  inch  behind  the  flexor 
fold.  A  similar  incision  is  made  on  the 
other  side.  The  flaps  are  dissected  off" 
and  the  joint  opened  as  before  ;  or  after 
cutting  one  flap  on  the  side  correspond- 
ing to  the  right  hand  of  the  operator, 
the  lateral  ligament  may  be  divided,  the 
joint  opened,  and  the  other  flap  cut  from 
within  outwards. 

After-treatment. — The  wound  is  closed 
with  sutures,  and  covered  with  water 
dressing,  a  splint  applied  to  the  hand, 
and  the  ends  of  the  fingers  fastened 
together  by  a  bandage. 

Amputation  of  the  Metacarpal  Bone 
can  be  effected  by  using  one  of  the 
previous  methods  with  the  addition  of  a 
single  dorsal  incision,  having  its  point  of 
origin  corresponding  to  the  place  where 
the  bone  has  to  be  divided.  The  soft 
parts  must  be  separated  from  the  bone, 
the  knife  being  held  parallel ;  next  the 
bone  is  divided,  and  the  jjoint  of  the 
knife  passed  in  front  of  the  bone,  taking 
care  not  to  injure  the  palm,  and  the  soft 
parts  sepai'ated  by  cutting  forwards. 
Elevation  of  the  divided  bone  with 
necrosis  or  lion  foi'ceps  is  a  gi-eat  assist- 
a.nce.  The  bone  should  ivlways  be 
divided  with  the  bone  forceps,  and  not 
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disarticulated  at  tlie  wi-ist,  or  the  large 
synovial  sac  will  be  opened. 

Amputation  of  the  Fifth  Metacarpal 
Bone. — This  bone  can  be  disarticulated, 
as  its  synovial  sac  does  not  communicate 
with  the  common  sac.  It  may  be 
removed  by  oval  incision  or  by  lateral 
flaps. 

Bi/  Oval  Incision. — Commence  the 
incision  on  the  inner  side  of  the  dorsum 
just  above  the  base  of  the  bone,  and 
carry  it  along  as  far  as  the  junction  with 
the  web,  then  across  the  palmar  surface, 
not  in  the  palmar  grove,  but  anterior  to 
this  on  a  level  with  the  web,  then  back 
to  its  commencement.  Finish  the  opera- 
tion as  in  amputating  the  other  meta- 
carpal bones,  with  the  exception  of 
disarticulating  the  bone. 

Bi/  Lateral  Flaps. — Raise  the  soft 
parts  on  the  inner  side  of  the  hand  with 
the  finger  and  thumb,  and  transfix 
them  opposite  the  caTpo-metacarpal  joint ; 
then  cut  forward  as  far  as  the  middle  of 
the  side  of  the  first  phalanx.  Separate 
the  soft  parts  from  the  outer  and  palmar 
surfaces  of  the  metacarpal  bone,  extend- 
ing the  incision  to  the  opposite  side  of 
the  first  phalanx  as  far  as  the  level  of 
the  web,  and  so  encircling  the  finger. 
Disarticulate  by  opening  the  joint  on  the 
outer  side. 

Amputation  of  the  Thumb. — It  is  im- 
portant to  preserve  as  much  of  this 
digit  as  possible  ;  however  small  a  piece 
may  be  left,  it  will  be  more  useful  than 
any  artificial  substitute. 

To  remove  the  whole  Thumb. — If  the 
left  require  amputation,  a  long  narrow 
bistoury  commences  the  incision  well  on 
the  palmar  side  of  the  carpo-metacarpal 
joint,  and  is  carried  over  the  dorsum  as 
far  as  the  web  of  the  index  finger,  open- 
ing the  joint  in  its  course.  The  ball  of 
the  thumb  is  then  transfixed,  the  point 
of  the  knife  making  its  exit  where  the 
incision  commenced,  and  a  flnp  made  by 
cutting  outwards  close  to  the  metacariml 
bone.  This  is  then  twisted  out.  In 
operating  on  the  right  thumb  the  flap  is  • 
made  first  by  tran.sfixion,  and  then  the 
dorsal  incision.  This  bone  may  be  dis- 
articulated, for  it  has  a  separate  .synovial 
sac.  Care  must  be  taken  of  the  radial 
artery  at  the  ulnar  side  of  the  base  of  i 
the  metacarpal  bone.  Tlie  instruments  ; 
required  are  similar  to  those  for  operation  1 1 
on  the  toes.  ' 

Amputation  of  the    Wrist.      Radio-  i  i 


I  Carpal  Disarticulation.  —  Instruments 
reguired. — 1.  Tourniquet.  2.  Large  bis- 
'  toury  or  small  amputating  knife.  3. 
Torsion  forceps.  4.  Artery  forceps.  5. 
Pressure  forceps.  6.  Ligatures.  7.  Acu- 
pi'essure  needles.  Saw  or  bone  forceps. 
9.  Needle  nippers.  10.  Tenaculum.  11. 
Sutures.  12.'  Absorbent  cotton  or  lint. 
13.  Wool.  14.  Splints.  15.  Bandages. 
16.  Oiled  silk.  17.  Sponges.  18.  Mack- 
intosh sheet.  19.  Anaesthetic  and 
inhaler.  20.  Aseptic  dressing.  21. 
Di'ainage  tubes. 

The  following  methods  are  used :  (a) 
Circular  ;  (6)  Double  flap  ;  (c)  External 
flap. 

(a)  Gircidar. — While  an  assistant 
draws  up  the  skin,  the  surgeon  makes  a 
circular  incision  through  the  skin,  three 
fingers'  breadth  below  the  joint,  or  an 
inch  below  the  styloid  process.  The  .skin 
and  cellular  tissue  are  divided  and  dis- 
sected back  as  far  as  the  joint ;  with 
another  circular  sweep  the  various 
tendons  are  divided,  and  the  joint  is 
then  opened,  the  knife  being  passed 
beneatli  the  styloid  process  of  the  radius, 
and  carried  in  a  curved  direction  to 
follow  the  convexity  of  the  carpal  bones. 
The  styloid  processes  may  be  removed 
with  the  saw  or  bone  forceps.  Tlie 
radial  and  ulnar  arteries  and  some  carjjal 
interosseous  branches  will  require  to  be 
secuied.    This  is  the  best  method. 

(h)  Double  Flap. — Tlie  anterior  flap 
should  be  maiked  out  first  from  the 
palm,  with  the  hand  held  supine  and  the 
thumb  abducted  ;  this  is  then  raised  by 
cutting  from  without  inwards,  avoiding 
the  pisiform  bone  which  projects.  Next 
an  incision,  curved  downwards,  is  made 
on  the  doisum  from  one  styloid  pi'ocess  to 
the  other,  the  flaji  raised,  and  the  tendon 
divided.  The  hand  is  bent  forcibly,  the 
joint  opened  from  the  back,  and  traversed. 

(c)  External  Flap  (Dubrueil). — Com- 
mencing just  below  the  level  of  the 
articulation  while  the  hand  is  pronated. 
the  .sin-geon  makes  a  convex  incision 
•beginning  at  the  junction  of  the  outer 
and  middle  thirds  of  the  arm  behind, 
reaching  at  its  .summit  the  middle  of  the 
dor.sal  surface  of  the  first  metacarpal 
bone,  and  terminating  in  front  just 
below  the  palmar  surface  of  the  joint : 
again  at  the  junction  of  the  middle  and 
outer  t  hirds  of  the  breadth  of  the  arm. 
This  flap  is  raised,  the  joint  opened  at 
the  outer  side.    A  circular  inci.'jion  round 
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the  inner  side  below  the  end  of  the  ulna 
completes  the  skin  incision.  Disarticula- 
tion is  then  accomplished. 

Amputation  of  the  Forearm, — Instru- 
ments required. — 1.  Tourniquet.  2. 
Small  amputating  .knife.  3.  Torsion 
forceps.  4.  Artexy  forceps.  5.  Acu- 
pressure needles.  6.  Saw.  7.  Liga- 
tures. 8.  Needle  nippers.  9.  Tenaculum; 
10.  Sutures.  11.  Absorbent  cotton  and 
lint.  12.  Wool.  13.  Splints.  14. 
Bandages.  15.  Oiled  silk.  16.  Sponges. 
17.  Mackintosh  sheet.  18.  Anaesthetic 
and  inhaler,  19.  Aseptic  dressing.  20. 
Drainage  tubes.  This  operation,  if 
possible,  should  be  performed  below  the 
insertion  of  the  pronator  radii  teres,  to 
preserve  the  movements  of  pronation  and 
supination  to  the  stump.  The  tourni- 
quet is  applied  to  the  brachial  artery. 

In  the  lower  half,  Teale's  method  is 
applicable,  or  the  modified  flap. 

Long  Rectangular  Flap  (Teale). — This 
flap  is  made  from  the  back  of  the  fore- 
arm. The  radial  vessels  must  be  left 
for  the  shorter  flap.  In  tracing  the 
long  flap  a  longitudinal  line  is  drawn 
over  the  radius  external  to  the  vessels ; 
at  the  distance  of  half  the  circumfer- 
ence of  the  limb  another  line  is  drawn 
parallel  over  the  ulna.  These  are 
joined  across  the  dorsum  by  a  trans- 
verse line.  The  short  flap  is  formed 
by  a  ti-ansverse  line  across  the  front 
joining  the  long  ones  at  the  upper 
fourth.  In  dissecting  the  long  flaps 
from  below  upwards  the  tissues  must  be 
separated  close  to  the  periosteum  and 
interosseous  membrane.  The  stump 
is  placed  in  the  prone  position  to  allow 
the  long  flap  to  fall  over  its  face. 

Modified  Flajj. — An  anterior  and 
posterior  semilunar  flap,  about  two 
inches  long,  are  marked  out  and  dis- 
sected back  from  -without  inwards,  con- 
sisting only  of  the  integument.  The 
muscles,  etc.,  are  divided  circularly  down 
to  the  bones,  and  the  knife  passed  be- 
tween tbem ;  then  the  bones  are  sawn 
through  together.  The  ulnar,  radial, 
and  interosseous  arteries  will  require 
ligature. 

In  the  Upper  Ttoo-thirds  amputation 
can  be  eflected  by  the  circular  method, 
or  by  double  flnp. 

By  Double  Flap. — The  dorsal  flap  is 
best  made  by  cutting  from  without  in- 
wards, the  knife  being  entered  at  tlie 
palmar   surface   of    the   ulna,  carried 


AMPUTATIONS.  409 

forwards  parallel  to  that  bone;  then 
across  the  back  of  the  arm  in  a  curved 
direction,  terminating  at  the  palmar 
surface  of  the  radius  opposite  where  it 
j  commenced.  The  knife  is  then  pu.shed 
in  front  of  the  bones,  transfixing  the 
limb,  at  the  extremities  of  the  dorsal 
incision,  and  a  flap  cut  from  the  front. 
The  dorsal  flap  is  dissected  up,  the  bones 
cleared,  and  the  saw  applied. 

Amputation  at  the  Elhoio  Joint. — This 
may  be  performed  :  (a)  By  anterior  flap ; 
(h)  OircTilar  •  (c)  External  flap.  The  in- 
struments requii'ed  are  the  same  as  for 
amijutation  of  the  arm. 

(«)  By  Anterior  Flap. — The  surgeon 
standing  on  the  inner  side  of  the  limb 
to  be  operated  on,  the  latter  being  supine 
and  the  forearm  flexed  to  an  angle 
of  35°,  raises  with  his  left  hand  the 
structures  in  front  of  the  joint,  the 
knife  is  then  entered  a  finger's  breadth 
below  the  internal  condyle,  and  made  to 
transfix  the  limb  at  two  fingers'  breadth 
below  the  external  condyle,  and  a  semi- 
lunar flap  formed  by  cutting  downwards 
and  forwards.  The  flap  must  be  at 
least  three  inches  long.  An  assistant 
then  draws  up  the  skin  at  the  back 
of  the  joint,  and  a  semilunar  incision 
is  made  connecting  the  points  of  trans- 
fixion at  the  back.  The  head  of  the 
radius  is  recognised  and  the  joint  opened 
by  entering  the  knife  between  the 
radius  and  the  humerus  dividing  the 
external  lateral  ligament.  A  few 
touches  of  the  knife  over  the  coi'onoid 
process  will  divide  the  capsule  and  the 
internal  lateral  ligament.  The  ole- 
cranon is  then  drawn  forcibly  down- 
wai'ds,  and  the  triceps  divided  at  its 
insertion,  and  the  remaining  tissues 
from  within  outwards. 

Modifijcations.  — Gross  divides  the  ulna 
with  a  saw,  leaving  the"  olecranon,  and 
removes  the  inner  trochlea  on  a  level 
with  the  general  surface. 

(6)  Circular. — A  transverse  incision 
is  made  3|  inches  below  the  inner 
trochlea.  The  skin  and  fascia  are  raised 
for  an  inch,  then  the  muscles  divided 
circularly ;  these  are  then  foi'cibly 
retracted,  and  the  deep  muscles  in  fx-ont 
again  divided  transversely  together 
with  the  external  lateral  ligament,  on 
a  level  with  the  radial  articulation. 
The  disai'ticulation  is  performed  as 
previously  directed. 

(c)  Exteimal  Flap. — This  shoidd  only 
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be  used  where  both  the  preceding 
methods  are  impossible.  An  external 
flap  five  inches  long  is  made  by  trans- 
fixion at  a  point  a  finger's  breadth 
below  the  bend  of  the  elbow.  A  trans- 
verse incision  is  made  across  the  inner 
side  of  the  arm  one  inch  below  the 
points  of  transfixion.  The  joint  is  then 
opened  and  disarticulation  performed. 

Modification. — Two  lateral  flaps,  but 
the  outer  half  an  inch  longer  than  the 
inner. 

Amputation  of  the  Arm  may  be  per- 
formed anywhere  below  the  attachment 
of  the  axillary  muscles. 

Instruments  required. — 1.  Tourniquet. 
2.  Amputating  knife.  3.  Saw.  4.  Tor- 
sion forceps.  5.  Artery  forceps.  6 
Ligatures.  7.  Sutures.  8.  Tenaculum. 
9.  Acupressure  needles.  10.  Wire  nip- 
pers. 11.  Strapping.  12.  Lint  and 
absorbent  cotton.  13.  Bandages.  14. 
Wool.  15.  Straight  splint.  16.  Sponges. 
17.  Mackintosh  sheet.  18.  Antesthetic 
and  inhaler.  19.  Drainage  tubes.  20. 
Aseptic  dressing.  For  the  circular : 
21.  Split  linen  retractor.  22.  Round- 
pointed  straight-edged  knife. 

Any  method  can  be  used,  either  :  (a) 
Double  flap ;  (b)  Circular  ;  (c)  Modified 
flap  ;  {d)  Teale's  rectangular  flap. 

(a)  Double  Flap. — The  flaps  may  be 
antero-posterior,  or  lateral,  made  by 
transfimon.  If  antero -posterior,  the 
sm-geon  stands  on  the  inner  side  of  the 
limb,  raises  the  muscles  with  his  left 
hand,  and  enters  the  knife  just  outside 
the  bi'achial  vessels,  pushes  it  across, 
keeping  close  to  the  bone,  and  makes  it 
issue  at  a  point  directly  opposite  by 
raising  the  handle.  The  flap  is  then  cut 
by  a  brisk  sawing  movement,  at  first 
parallel  to  the  bone,  then  slightly  forward, 
and  the  knife  brought  out  perpendicular 
to  the  surface.  The  posterior  flap  is 
formed  by  transfi:xing  behind  the  bone, 
through  the  extremities  of  the  wound  ; 
it  should  be  slightly  shorter  than  the 
anterior  to  allow  for  retraction  of  the 
biceps.  The  flaps  are  retracted,  the  bone 
cleared  and  sawn  through  one  inch  above 
the  junction  of  the  flaps.  If  lateral 
flaps  be  used  these  are  made  by  trans- 
fixion from  before  backwards. 

(6)  Circular  should  be  used  in  persons 
whose  arms  are  very  muscular.  It  is 
performed  in  the  usual  manner,  but  the 
biceps  should  be  cut  longer  than  the  other 
muscles. 


(c)  Modified  Flap  is  also  useful  in  very 
muscular  arms,  the  flaps  being  made  by 
cutting  from  without  inwards,  and  con- 
sisting only  of  skin  and  fascia. 

{d)  Teale's  Method  in  suitable  cases  can 
be  performed  in  this  region.  The  inter- 
nal line  of  the  long  flap  is  made  just 
external  to  the  brachial  vessels,  which  are 
included  in  the  short  flap. 

Amputation  at  the  Shoulder  Joint  is 
requiied  for  mahgnant  disease,  injury, 
and  aneurism. 

Instruments  required. — 1.  Tourniquet. 
2.  Long  amputating  knife.  3.  Artery, 
torsion,  and  compression  forceps.  4.  Fine 
and  strong  ligatures.  5.  Tenactdum.  6. 
Acupressure  needles .  7.  Needle  nippers. 

8.  Key  to  compress  the  subclavian  artery. 

9.  Sutures.  10.  Strapping  cut  into  strips. 
11.  Bandages.  12.  Absorbent  cotton  or 
lint.  13.  Oiled  silk.  14.  Sponges.  15. 
Cautery  irons,  or  Paquelin's  thermo- 
cautery. 16.  Ice  or  hot  water.  17. 
Mackintosh  sheet.  18.  Drainage  tube. 
19.  Aseptic  dressing.  20.  Ansesthetic 
and  inhaler.  Four  assistants  are  re- 
quired, one  to  compress  the  subclavian, 
another  to  seize  the  axillary  artery,  a 
thu-d  to  take  charge  of  the  limb,  a  fourth 
to  assist  in  raising  the  flaps  and  controll- 
ing the  vessels.  The  subclavian  artery 
must  be  controlled  by  an  assistant  using 
digital  pressm-e  upon  the  first  rib  above 
the  clavicle,  or  if  the  parts  be  deep  the 
padded  handle  of  a  door  key  is  used, 
or  Esmarch's  tourniquet  encii-cling  the 
axilla,  scapula,  and  clavicle.  Haemor- 
rhage is  the  gi'eat  danger,  and  this  must 
be  avoided  by  leaving  the  axillary  vessel 
intact  until  disarticulation  be  performed, 
and  having  a  good  assistant  to  seize  the 
artery  directly  it  is  severed.  Or  the 
artery  may  be  exposed  and  tied  before 
being  cut.  Or  a  temporary  ligature  may 
be  applied,  by  carrying  a  silver  wire 
or  silk  ligatuie  with  a  curved  needle 
through  the  skin  of  the  axilla  and  round 
the  vessels,  and  tying  it  over  a  pad  before 
the  incisions  are  commenced.  •  The  chief 
methods  of  operation  are :  (rt)Oval  method ; 
(h)  Spence's  method  ;  (c)  Double  flap. 

(«)  Oval  method  (Larrey). — With  a 
moderate-.sized  amputating  knife  make 
a  straight  incision  immediately  beneath 
the  acromion  process,  reacliing  down  to 
the  bone,  about  2|  inches  in  length ; 
from  the  lower  end  of  this  two  other 
I  incisions  are  prolonged,  one  passing  in  a 
i  curved  direction  downwards  ;ind  back- 
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■wards,  the  other  downwards  and  for- 
wards towards  the  folds  of  the  axilla, 
leaving:  the  main  blood-vessels  and  the 
inner  or  axillary  aspect  of  the  arm  un- 
touched. The  flaps  are  then  dissected 
back,  inclucUng  the  muscles,  and  the  joint 
exposed.  The  head  of  the  bone  is  then 
disarticulated  by  cutting  upon  the  tuber- 
osities, the  arm  being  I'otated  inwards 
and  outwards.  The  arm  is  then  adducted, 
throAving  the  head  of  the  humerus  out- 
wards, and  the  knife  passed  to  its  inner 
side  and  cai-ried  downwards  close  to  the 
bone,  an  assistant  following  it  with  his 
hands  and  compressing  the  artery.  Fin- 
ally, the  tissues  between  the  axillary 
folds  are  divided  by  an  oblique  cut  from 
within  outwards,  so  as  to  form  part  of 
the  internal  incision. 

(b)  Spences  Method  is  a  modification  of 
the  oval,  and  an  excellent  operation.  He 
thus  describes  it,  supposing  the  right  arm 
to  be  the  subject  of  amputation  :  "  The 
arm  being  slightly  abducted  and  the 
head  of  the  humerus  rotated  outwards, 
with  a  broad  strong  bistouiy  I  cut  down 
upon  the  inner  aspect  of  the  head  of 
the  humerus,  immediately  external  to 
the  coracoid  process,  and  carry  the  in- 
cision down  through  the  clavicular  fibres 
of  the  deltoid  and  pectoralis  major 
muscles  till  I  reach  the  humeral  attach- 
ment of  the  latter  muscle,  which  I  divide. 
I  then,  with  a  gentle  curve,  carry  my 
incision  across  and  fairly  through  the 
lower  fibres  of  the  deltoid,  towards,  but 
not  through,  the  posterior  border  of  the 
axilla.  Unless  the  textures  be  much 
torn,  I  next  mark  out  the  line  of  the 
lower  part  of  the  inner  section  by  carry- 
ing an  incision  through  the  skin  and  fat 
only,  from  the  point  where  my  straight 
incision  terminated  across  the  inner  side 
of  the  arm,  to  meet  the  incision  at  the 
outer  part.  If  the  fibres  of  the  deltoid 
have  been  thoroughly  divided  in  the  line  of 
the  incision,  the  flaps,  along  with  the 
posterior  circumflex  artery,  can  be  easily 
.separated  by  the  point  of  the  finger  from 
the  bone  and  joint,  and  drawn  upwards 
and  backwards  so  as  to  expose  the  head 
and  tuberosities  without  further  use  of 
the  knife.  The  tendinous  insertion  of  the 
capsular  muscles,  the  long  head  of  the 
biceps  and  the  capsule  are  next  divided 
by  cutting  directly  on  the  tuberosities 
and  head  of  the  bone.  Disarticulation 
is  then  accomplished,  and  the  limb 
removed  by  dividing  the  remaining  soft 


parts  of  the  axillary  aspect."     If  the 
limb  be  very  muscular,  the  skin  and  fat  j 
can  be  dissected  at  the  lower  part  from  ' 
the   deltoid,   and   the  muscular  fibres 
divided  higher  up  by  a  second  incision. 

(c)  Double   Flap   (Lisfranc). — When 
the  aim  is  abducted,  if  the  right  arm  have  j 
to  be  opei-ated  on,  the  surgeon  stands  in 
fi'ont  of  the  patient,  the  point  of  a  long- 
bladed  knife  is  passed  midway  between 
the  coracoid  and  acromion  processes,  car- 
ried across  the  outei'  side  of  the  joint,  and  ' 
brought  out  a  little  below  the  posterior 
border  of  the  acromion  (if  the  left  limb  ^ 
be  operated  on,  the  surgeon  stands  be-  < 
hind  the  patient,  and  the  transfixation  is  j 
reversed).    With  the  left  hand  he  seizes  •! 
the  deltoid  and  i-aises  it,  woi'ks  the  knife  I 
I'ound  the  head  of  the  humerus,  and  cuts  ' 
a  full  flap  flve  inches  long.    The  tendons 
of  the  supraspinatus  and  long  head  of  ! 
the  biceps  are  divided,  and  the  subscapu-  1 
lar  and  infraspinatus  muscles  partially  , 
divided  in  making  this  incision.    The  1 
flap  is  held  up  by  an  assistant,  the  joint  I 
opened,  the  arm  adducted,  the  knife 
passed  to  the  inner  side  of  the  bone,  and 
an  inner  flap  cut  from  within  outwards,  ' 
as  low  down  as  the  junction  of  the  I 
anterior  fold   of   the  axilla  with  the  j 
arm.    An  assistant  secures  the  axillary  j 
artery.  ; 

Modifications. — If  the  skin  have  been  ' 
destroyed  on  the  inner  side  of  the  joint,  a 
lai-ge  deltoid  flap  can  be  used,  the  sui'geon 
after  disarticulating   cutting  out  in  a 
transverse  direction,  without  making  any 
inner  flap.    In  this  case,  and  where  the 
amputation  is  performed  for  disease,  the 
flaps  should  be  dissected  from  without 
inwards  with  a  broad  bistoury.    Ampu-  ] 
tation   at   the  shoulder   joint  is  very  I 
successful,  particularly  when  primary.  i 

The  cii'cumflex,  subscapular,  posterior 
scapular,  and  axillary  arteries  will  re- 
quii-e  ligature. 

Amputation  of  the  Toes. — Instruments 
required  for  amputations  of  the  metatar- 
sal bones  and  toes. — 1.  Tourniquet.  2.  i 
Straight  forceps.  3.  Tenaculum.  4. 
Toi'sion  forceps.  5.  Arteiy  and  com- 
pression forceps.  6.  Acupressure  needles. 
7.  Needle  nippers.  8.  Ligatures.  9.  Su- 
tures. 10.  Lion  or  necrosis  forceps.  11. 
Sti'apping.  12.  Absorbent  cotton  or  lint. 
13.  Wool.  14.  Bandages.  15.  Narrow 
saw.  16.  Bone  forceps.  17.  Mackintosh 
sheet.  18.  Antesthetic  and  inlialer.  19. 
Drainage  tubes.   20.  Aseptic  dressing.  , 
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If  it  be  necessary  that  one  of  the 
smaller  toes  shonlcl  be  removed,  this 
should  be  eft'ected  at  the  metatarso- 
phalangeal joint;  but  in  the  case  of 
the  great  toe,  as  much  as  possible  should 
be  pi'eserved.  The  toes  are  removed  in  a 
similar  manner  to  the  fingers,  by  the  oval 
method,  care  being  taken  to  commence 
the  incision  further  behind  the  web  than 
in  the  hand,  as  the  metatarso-phalangeal 
joint  is  at  a  greater  distance.  As  a 
general  rule  the  commencement  of  the 
incision  should  be  as  far  behind  as  the 
end  of  the  toe  is  in  front  of  the  web. 
The  iiap  operation  is  not  advisable,  for  it 
is  important  to  avoid  wounding  the  sole. 

Amputation  of  the  Great  Toe  and  Meta- 
tarsal Bone  may  be  performed  by :  (a)  The 
oval  method;  {b)  Internal  flap. 

(a)  The  incision  commences  on  the 
dorsum  a  little  behind  the  point  at  which 
the  bone  is  to  be  divided  or  disarticulated, 
is  carried  forwards  in  a  straight  line  to 
the  metatarso-phalangeal  joint  as  far  as 
the  extreme  margin  of  the  web,  around 
this,  and  back  to  its  starting-point. 
The  soft  parts  are  separated  and  the 
metatarsal  bone  carefully  dissected  up 
till  the  joint  be  reached,  or  the  place 
where  the  bone  has  to  be  sawn.  Care 
must  be  taken  not  to  wound  the  dorsalis 
pedis  artery,  which  dips  into  the  sole  of 
the  foot  close  to  the  outer  side  of  the 
joint.  It  is  best  if  possible  to  amputate 
in  continuity  to  preserve  the  insertions  of 
the  peroneus  longus. 

(b)  Internal  Flap. — This  is  a  rapid 
method,  but  not  to  be  recommended,  as 
it  involves  the  sole.    The  soft  parts  are 
raised  on  the  innei'  edge  by  the  left 
hand,  with  a  strong  broad  bistoniy  the 
surgeon  transfixes  them  at  the  tarso- 
metatarsal joint,  keeping  as  close  to  the 
bone  as  possible,  and  forms  a  flap  by 
cutting  as  far  forwards  as  the  middle  of 
the  fiist  phalanx,  the  plantar  aspect 
being  cut  as  thickly  as  po.ssible.  The 
soft    parts  are  then   drawn  outwards, 
and  the  knife  being  entered  between  the  j 
first  and  second  metatarsal  bones,  in  the 
former  incision,  cuts  forwards  through  ' 
the  centre  of  the  angle  between  the  j 
gr-eat  and  second  toes,  to  sepai-ate  the ; 
metatarsal  V)one.    The  operator  seizes' 
the  toe  and  presses  it  inwards,  passes  his 
knife  into  the  angle  of  the  wound  and 
opens  the  joint,  keeping  the  knife  well 
against  the  bone. 

Amputation  of  the  Metatarsal  Bone  of 


!  the  Little  Toe. — This  operation  is  best 
performed  by  an  oval  incision  beginning 
just  behind  the  tubercle,  carried  forwards 
and  inwards  to  the  middle  of  the  fourth 
interspace,  and  thence  to  the  web  of  the 
toe,  round  the  plantai-  surface  back  to  the 
dorsum.  The  flap  is  dissected  down,  the 
knife  jiassed  round  the  under  sui-face  of 
the  bone,  the  toe  drawn  outwards,  and 
the  ligaments  divided. 

Amputation  of  all  the  Metatarsal  Bones 
at  the  Tarso-Metatarsal  Joint  (  Hey  and 
Lisfranc). — The  line  of  junction  of  the 
metatarsal  bones  with  the  tarsus  is  irre- 
gular, the  second  metatarsal  bone  being 
locked  in  between  the  first  and  third 
cuneiform  bones,  and  connected  by  a 
strong  interosseous  ligament.  The  guides 
to  the  articulation  are  the  projecting 
bases  of  the  fii^st  and  fifth  metatarsal 
bones,  which  should  be  recognised  under 
the  skin,  and  the  finger  and  thumb 
placed  as  guides  on  these  points.  Tlie 
surgeon  cuts  across  the  dorsum  of  the 
foot  from  the  base  of  the  fifth  to  the 
base  of  the  first  metatarsal  bones  (for 
the  left  foot  this  is  reversed),  and  makes 
a  curved  incision,  with  the  convexity 
forwards,  beginning  and  ending  in  the 
sole.  A  plantar  flap  is  then  marked  out. 
beginning  and  ending  at  the  same  places, 
but  crossing  the  sole  at  the  base  of  the 
toes.  The  dorsal  flap  is  dissected  back- 
wards, the  tendons  and  fibres  of  the  ex- 
tensor brevis  divided,  and  the  disarticu- 
lation proceeded  with,  using  a  short  but 
strong  knife,  whilst  the  metatarsus  ii> 
depressed.  The  joints  between  the  fifth, 
fourth,  and  third  metatarsals  and  tarsus 
should  be  opened  from  the  outer  side, 
and  the  first  tarso-meta tarsal  joint  from 
the  inside.  The  joint  bet-v\  een  the  second 
metatarsal  and  second  cuneiform  is  sought 
for  and  opened,  the  knife  being  used  first 
iipward  in  a  longitudinal  direction,  then 
transversely  and  steadily  downwa  rd.s: 
the  part  is  flexed  forcibly  to  aid  disarti- 
culation. The  plantar  flap  is  then  cut 
from  within  outwards,  turned  up,  and 
attiiched  to  the  dorsal. 

Modification. — Both  flaps  may  be  cut 
from  within  outwards.  The  second 
metatarsal  bone  may  be  sawn  acro.ss 
to  avoid  tlie  difliculty  of  disarticulation, 
or  even  all  the  metatarsal  bones  may 
be  .sawn  acro.ss. 

Medio-Tarsnl  or  Chopart's  Amputa- 
tion.— The  guides  to  the  articulation  are 
on  the  inner  side  the  tubercle  of  the 
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scaphoid,  which  can  be  readily  felt  under 
the  skin ;  on  the  outer,  a  point  midway 
between  the  base  of  the  fifth  metatarsal 
bone  and  the  external  malleolus.  The 
surgeon  places  his  left  forefinger  and 
thumb  on  these  points,  and  makes  a 
curved  incision  from  one  to  the  other, 
across  the  dorsum,  passing  an  inch  in 
front  of  the  head  of  the  astragalus.  The 
plantar  flap  is  marked  out  by  entering 
the  knife  at  one  of  these  points,  carrying 
it  forward  for  four  or  five  fingers'  breadth 
nearer  the  toes,  then  across  the  sole,  and 
back  to  the  other  point.  The  dorsal 
flap  is  dissected  up,  the  tendons,  etc., 
divided,  the  joint  opened  between  the 
astragalus  and  scaphoid,  the  surgeon 
bending  the  front  of  the  foot  forcibly, 
and  the  plantar  flap  cut  from  within  out- 
wards. The  plantar  flap  is  then  turned  up, 
and  stitched  to  the  dorsal.  The  arteries 
reqviiring  ligature  are  the  dorsalis  pedis, 
and  external  and  internal  plantar. 

Modifications.  —  Erichsen  prefers 
makihg  the  plantar  flap  first,  by  cutting 
from  within  outwards,  then  disarticu- 
lating. Syme  preferred  making  the 
plantai-  flap  by  transfixion  before  dis- 
articulating. The  projecting  heads  of 
the  astragalus  and  articular  surface 
of  the  OS  calcis  may  be  sawn  off.  In 
some  cases  the  heel  is  elevated  after 
this  operation  by  the  action  of  the  mus- 
cles of  the  calf;  in  such  cases  division  of 
the  tendo  Achillis  is  advisable. 

Siobastragcdoid  Amputation  {Tri]^ier). — 
Commencing  at  the  outer  edge  of  the 
tendo  Achillis  on  a  level  with  the  exter- 
nal malleolus,  a  skin  wound  is  made  in 
a  direction  at  first  downwards  and  for- 
wards, then  forwards  so  as  to  pass  two 
fingers'  breadth  below  the  malleolus,  and 
then  approaching  to  within  a  finger's 
breadth  of  the  base  of  the  fifth  metatar- 
sal bone.  From  this  point  the  incision 
is  carried  upwards,  forwaids,  and  in- 
wards, so  as  to  reach  the  inner  margin 
of  the  tendon  of  the  extensor  proprius 
pollicis,  just  behind  the  first  metatarsal 
joint.  The  plantar  wound  is  now  made 
by  the  knife  cutting  downwards  and 
forwards,  so  that  it  will  enter  the  sole  of 
tlie  foot  a  finger's  breadth  in  front  of  the 
dorsal  wound,  and  the  incision  is  then 
prolonged,  with  a  slight  forward  curve 
outwards  and  backwards,  to  join  the  first 
]mrt  of  the  wound,  below  the  outer  mal- 
leolus. The  integument  is  retracted  for 
half-an-inch,  and  the  soft  parts  divided 


and  separated  from  the  bone,  particular 
care  being  taken  of  the  vessel  in  tlie 
inner  side  of  the  plantai'  flap.  The 
cuboid  and  scaphoid  ai'e  disarticulated 
from  the  astragalus  and  os  calcis,  then 
the  periosteum  is  divided  and  separated 
from  the  under  sui'face  and  posterior 
extremity  of  the  os  calcis  up  to  the 
level  of  the  sustentaculum  tali,  where  the 
bone  is  sawn  through  in  a  direction 
from  behmd  and  within,  forwards  and 
outwai'ds,  making  a  surface  at  right 
angles  with  the  axis  of  the  tibia  when 
the  limb  is  in  an  upright  position. 
AU  shai-p,  bony  edges  and  angles  are 
rounded  ofi",  and  the  posterior  tibial 
nerve  exposed  on  the  plantar  flap,  and 
divided  as  high  as  possible.  By  this 
operation  all  the  foot  is  removed,  except 
the  astragalus  and  a  small  portion  of 
the  OS  calcis,  the  movements  of  the 
ankle  joint  being  retained. 

Modification.  —  Hancock  removed  a 
small  slice  of  the  lower  surface  of  the 
astragalus  to  which  the  posterior  part 
of  the  calcaneum  was  applied. 

Symes  Amjmtation.  —  Tibio-tarscd 
Amputation. —  Instruments  required. — 
1.  Tourniquet.  2.  Strong  bistoury.  3. 
Strong  scalpel.  4.  Saw.  5.  Bone  for- 
ceps. 6.  Artery  and  compression  forceps. 
7.  Torsion  forceps.  8.  Tenaculum.  9. 
Acupressure  needles.  10.  Sutures.  11. 
Lint  and  absorbent  cotton.  12.  Strap- 
ping. 13.  Sponges.  14.  Bandages.  15. 
Ice  and  hot  water.  16.  Lion  or  seques- 
trum forceps.  17.  Mackintosh  sheet.  18. 
Anfesthetic  and  inhaler.  19.  Drainage 
tubes.  20.  Aseptic  dressing.  The  same 
instruments  will  serve  for  Chopart's 
operation. 

Syme  describes  the  operation  thus  : 
"  The  foot  being  placed  at  a  right  angle 
to  the  leg,  a  line  drawn  from  the  centre 
of  one  malleolus  to  the  other,  directly 
across  the  sole  of  the  foot,  will  show  the 
pi'opei'  extent  of  the  posteiioi'  flap.  The 
knife  should  be  entered  close  up  to  the 
fibular  malleolus,  and  carried  to  a  point 
on  the  same  level  on  the  opposite  side, 
which  will  be  a  little  below  the  tibial 
malleolus.  The  anterior  incision  should 
join  the  two  points  jnst  mentioned,  at 
an  angle  45"  to  the  sole  of  the  foot  and 
the  long  axis  of  the  leg.  In  dissecting 
the  posterioi-  flap  the  opei-ator  should 
place  the  fingers  of  his  left  hand  upon 
the  heel,  while  the  thumb  rests  upon  the 
edge  of  the  integument,  and  then  cut 
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between  the  nail  of  the  thumb  and  the 
tuberosity  of  the  os  calcis,  so  as  to  avoid 
hxceratiug  the  soft  parts,  which  lie  at  the 
same  time  gently  but  steadily  presses 
back,  until  he  expose  and  divide  the  i 
tendo  Achillis.  The  foot  should  be 
disai-ticulated  befoi'e  the  malleolar  pro- 
jections are  removed,  which  is  always 
proper  to  do,  and  which  may  be  most 
easily  effected  by  passing  a  knife  round 
the  exposed  extremities  of  the  bones, 
and  then  sawing  off  a  slice  of  the  tibia 
connecting  the  two  processes."  The 
points  to  be  attended  to  are  :  1.  To  take 
care  that  the  incision  across  the  sole  does 
not  extend  further  forwards  than  the  most 
prominent  part  of  the  tuberosities  of  the 
OS  calcis  ;  2.  That  the  incision  tei'minates 
half  an  inch  below  the  external  malleolus ; 
3.  That  the  knife  be  kept  close  to  the 
bone  in  raising  the  flap,  so  that  this  may 
not  be  scored  or  its  vascular  supply 
interfered  with. 

Internal  Lateral  Flap  (E,oux)  is  used 
when  the  heel  flap  cannot  be  obtained. 
An  anterior  curved  incision  is  made,  com- 
mencing at  the  outer  side  of  the  tendo 
Achillis,  a  little  above  its  insertion, 
passing  under  the  external  malleolus 
across  the  instep,  half  an  inch  in  front 
of  the  lower  edge  of  the  tibia,  and 
stopping  just  in  front  of  the  inner 
malleolus.  The  internal  lateral  flap  is 
then  made  by  cutting  from  the  inner 
end  of  this  incision,  directly  downwards 
into  the  sole  as  far  as  the  junction  of 
the  middle  and  outer  thirds,  then  in  a 
straight  line  backwards  to  the  heel,  and 
upwai-ds  behind  this  to  join  the  first 
incision.  The  edges  of  the  flap  are 
dissected  up,  the  joint  opened  from  the 
outei-  side,  and  the  internal  flap  com- 
pleted from  within  outwards  after  dis- 
articulation. In  a  similar  way  an 
external  flap  may  be  obtained  from  the 
outer  side  if  necessary. 

Pirogoff's  Anijmtation. — This  is  a 
modification  of  Syme's.  An  incision  is 
made  from  the  tip  of  the  inner  malleolus, 
to  a  point  a  little  above  and  in  front 
of  the  outer  malleolus,  crossing  the 
dorsum  half  an  inch  in  front  of  the 
lower  end  of  the  tibia.  Another  in- 
cision is  made  across  the  sole  at  the 
level  of  the  calcaneo-cuboid  articulation, 
joining  the  extremities  of  the  first 
incision  and  reaching  down  to  the  bone. 
The  flap  is  di.ssected  back  for  two  lines, 
and  the  dorsal  flap  to  the  joint,  which  is 


opened  by  dividing  the  lateral  ligaments. 
The  foot  is  drawn  forwards  and  forcibly 
bent  downwards,  and  a  narrow  ampu- 
tating or  a  Butcher's  saw  passed  through 
the  joint  and  applied  to  the  upper  and 
back  part  of  the  os  calcis,  behind  the 
astragalus,  and  the  bone  sawn  through 
obliquely  downwards  and  forwards.  The 
malleoli  and  a  slice  of  the  tibia  are  also 
removed  with  the  saw.  The  cut  surfaces 
of  the  bones  must  be  adjiLsted  accurately, 
and  if  considered  advisable  sutui-ed 
together.  The  limb  should  be  placed 
on  the  outer  side,  with  the  knee  flexed 
to  relax  the  tendo  Achillis.  This  opera- 
tion is  only  applicable  to  cases  of  injury. 

Ampittation  of  the  Leg  may  be  per- 
formed in  the  lower  third,  middle  third,, 
or  upper  third.  The  junctions  of  the 
lower  and  middle  thirds  and  the  upper 
and  middle  thirds  are  the  best  points. 
The  popliteal  artery  is  controlled  by  a 
bandage  placed  between  the  hamstrings, 
and  a  tourniquet  applied  outside  this. 

Instruments  required. — 1.  Tourniquet. 
2.  Amputating  knife.  3.  Scalpel.  4. 
Bone  forceps.  5.  Saw.  6.  Torsion 
forceps.  7.  Artery  forceps.  8.  Liga- 
tures. 9.  Sutures.  10.  Tenaculum.  11. 
Compression  forceps.  12.  Strapping.  13. 
Hai-e-Hp  pins.  14.  Wire  nippers.  15. 
Absorbent  cotton  and  lint.  16.  Bandages. 
17.  Oiled  sUk.  18.  Cautery  irons  or 
Paquelin's  thermo-cautery.  19.  Hot 
water  and  ice.  20.  Sponges.  21.  Mack- 
intosh sheet.  22.  Anesthetic  and 
inhaler.  23.  Drainage  tubes.  In 
circular  amputations  a  round-pointed 
knife  and  linen  retractor  are  necessary. 

(a)  Lower  Third. — Tiie  best  methods- 
are  :  1.  The  circular  ;  2.  Modified 
circular ;  3.  Long  anterior  flap  ;  4. 
Elliptic  posterior  flap. 

1.  Circular.  —  This  is  performed  in 
the  usual  manner,  four  fingers'  breadth 
below  the  place  of  section  of  the  bones. 
The  fibula  should  be  cut  first,  then  the 
tibia. 

2.  Modified  Circular. — In  this  method 
a  longitudinal  incision  is  made,  in 
addition  to  the  circular,  on  the  anterior 
external  aspect,  and  this  assists  greatly 
in  raising  the  skin.  If  necessary,  an 
incision  may  be  made  on  each  side  and 
the  corners  rounded  ofl"  (modified  flap). 
The  disadvantages  of  these  modes  of 
opei-ation  is  that  the  resulting  cicatrices 
are  central,  and  the  stump  cannot  bear 
the  weight  of  the  body. 
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3.  Long  Antenor  Flap  (Bell). — Along 
anterior  flap,  equal  in  length  to  the 
diameter  of  the  leg  at  its  base,  is  made 
from  without  inwards,  beginning  at  the 
posterior  edge  of  the  tibia  on  the  inner 
side,  just  below  the  place  where  the  bones 
are  to  be  sawn,  and  ending  at  a  corre- 
.sponding  point  over  the  fibula.  The  ante- 
rior muscles  are  divided  half  an  inch 
above  the  lower  end  of  the  flap,  and  dis- 
sected oft'  the  bones  and  interosseous 
membrane, — care  being  taken,  in  sepa- 
rating the  parts  from  the  latter,  of 
the  anterior  tibial  artery,  to  avoid 
punctui'Lng  which  only  the  finger  or 
handle  of  the  scalpel  should  be  used. 
The  posterior  flap  is  made  by  cutting 
through  all  the  tissues  with  one  bold 
transverse  stroke  of  the  knife.  The 
resulting  cicatrix  is  posterior  and  not 
adherent  to  the  bone. 

4.  Elliptic  Posterior  Flaj)  —  Supra- 
Malleolar  (Guyon). — The  incision  should 
begin  an  inch  above  the  line  of  the  division 
of  the  bones,  and  be  carried  downwards 
to  the  heel ,  crossing  this  below  the  inser- 
tion of  the  tendo  Achillis,  and  returning 
on  the  opposite  side  to  where  it  com- 
menced. The  tendo  Achillis  is  divided 
at  its  insertion,  and  the  flap  raised  pos- 
teriorly as  high  as  the  upper  end  of  the 
eUipse,  keeping  close  to  the  bones.  The 
anterior  muscles  are  divided  by  trans- 
fixion, the  bones  sawn,  and  the  posterior 
tibial  nerve  resected.  The  patients  can 
bear  their  whole  weight  on  this  stump. 

(6)  Middle  Third  of  the  Leg.— The 
methods  available  here  are :  1 .  Long 
anterior  cui-ved  flap  ;  2.  Long  anterior 
rectangular  flap  (Teale) ;  3.  Long 
posterior  rectangular  flap  (Lee)  ;  4. 
Simple  posterior  flap  ;  5.  Short  anterior 
and  long  postei-ior  flap  (Hey). 

1.  The  Long  Anterior  Curved  Flap  is 
made  as  in  the  lower  third,  care  being 
taken  that  it  is  sufficiently  long,  and  to 
saw  ofl"  obliquely  the  sharp  angle  of  the 
spine  of  the  tibia. 

2.  Long  Anterior  Rectangular  Flap 
(Teale)  is  pei'formed  as  directed  pre- 
viously, the  long  incision  beginning  at 
each  end  of  the  transverse  diameter  of 
the  limb,  and  proceeding  downwards  and 
slightly  backwards,  so  that  they  shall  be 
as  far  apart  at  their  ending  as  at  their 
commencement.  The  outer  longitudinal 
line  of  the  long  flap  is  first  marked 
along  the  posterior  edge  of  the  fibula, 
the  inner  over  the  posterior  edge  of  the 


tibia,  and  the  two  are  joined  below  by 
a  transverse  line  passing  in  front  of 
the  ankle  joint.  The  shoi't  fiap  is  then 
marked.  The  two  lateral  incisions  are 
traced  merely  thi'ough  the  skin,  whilst 
the  transverse  one  is  carried  through 
the  skin  and  all  the  other  structures 
down  to  the  bones.  The  long  flap  i& 
then  dissected  upwards,  in  doing  which 
the  whole  of  the  tissues  situated  in  front 
of  the  tibia,  interosseous  membrane,  and 
fibula  are  to  be  separated  close  to  the- 
periosteum  and  membrane,  to  avoid 
division  of  the  anterior  tibial  vessels  at 
the  lower  end  of  the  flap.  The  short 
flap  is  made  by  a  direct  cut  through 
all  the  structures  down  to  the  bone  and 
interosseous  membrane,  from  which 
parts  they  are  to  be  separated  upwards, 
close  to  the  periostevim  and  membrane,  aS' 
high  as  the  intended  point  of  section  of 
the  bone. 

3.  Long  Posterior  Rectangular  Flap' 
(Lee)  is  performed  according  to  Teal'e's 
method,  but  the  long  flap  is  made  from 
the  back.  The  incision  only  involves 
the  skin.  "  When  the  skin  had  some- 
what retracted  by  its  natural  elasticity^ 
an  incision  was  made  through  the  part.s 
situated  in  front  of  the  bones,  which 
were  reflected  upwards  to  the  level  of 
the  uppei-  extremity  of  the  first  longi- 
tudinal incision.  The  deeper  structures 
at  the  back  of  the  leg  were  freely 
divided  in  the  situation  of  the  lower 
transverse  incision.  The  conjoined  gas- 
trocnemius and  soleus  were  separated 
from  the  subjacent  parts,  and  reflected  as 
high  as  the  anterior  flap.  The  deeper 
layer  of  muscles,  together  with  the  lai'ge 
vessels  and  nerves,  were  divided  as  high 
as  the  incision  would  permit,  and  the 
bones  sawn.  The  posterior  flap  is  then 
brought  forward  and  attached  to  the 
anterior," 

4.  Simple  Posterior  Flap. — This  can 
be  used  when  the  muscles  are  wasted. 
A  transverse  incision  is  made  in  front  of 
the  leg,  from  the  posterior  edge  of  one 
bone  to  that  of  the  other  ;  then  iv  poste- 
rior flap,  equal  in  length  to  the  diameter 
of  the  leg  at  its  base,  is  cut  from  within 
outwards,  by  transfixion. 

5.  Short  Anterior  and  Long  Posterior 
Flaps. — The  circumference  of  the  limb 
is  measured,  and  an  anterior  fliip 
made  equal  in  breiidth  to  two-thirds 
of  the  circumfei'ence,  and  one  inch  in 
length.   The  posterior  flap  is  made  by 
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transfixion,  oue-thii-d  of  the  ciicum- 
fei-ence  in  length  and  breadth.  The 
intei'osseous  arteries  are  divided  half 
an  inch  below  the  point  of  section  of 
the  bone. 

(c)  Upper  Third  of  the  Ley.  —  The 
bones  must  not  be  divided  higher  than 
the  attachment  of  the  ligamentum 
patell?B,  and  the  head  of  the  fibnla  must 
be  retained,  as  its  joint  occasionally 
communicates  with  the  knee  joint.  The 
modes  of  operation  are :  1.  Circidar  ; 
2.  Long  rectangulai'  and  single  anterior 
or  posterior  flaps ;  3.  External  flaps ; 
4.  Modified  flap. 

1.  Circular. — This  is  performed  in  the 
usual  manner,  beginning  four  fingers' 
breadth  below  the  point  where  the  bones 
are  to  be  sawn.  The  gastrocnemius  and 
soleus  are  cut  longer  than  the  deeper 
muscles,  to  allow  for  their  greater 
retraction. 

2.  Long  Rectangular  and  Single  An- 
terior and  Posterior  Flaps  are  performed 
as  in  the  middle  third. 

3.  External  Flaps  (Sedillot). — The  foot 
is  extended,  and  the  knee  joint  bent  to 
an  angle  of  45°  by  an  assistant.  The 
point  of  the  knife  is  entered  a  finger's 
breadth  outside  the  crest  of  the  tibia, 
carried  backwards  and  upwards,  grazing 
the  fibula  and  brought  out  posteriorly 
as  far  to  the  inner  side  as  possible,  one  inch 
higher  than  where  it  entered.  The  soft 
parts  should  be  seized  and  raised  by  the 
operator's  left  hand,  to  form  as  broad  a 
flap  as  possible.  A  gently  rounded  flap, 
four  fingers'  breadth  in  length,  is  cut 
fi'om  within  outwards.  Aci-oss  the  front 
and  inner  side  of  the  limb  a  skin  incision, 
slightly  convex  downwards,  is  made, 
joining  the  extremities  of  the  first 
incision.  The  skin  is  then  reflected,  and 
the  muscles  divided  at  the  base  trans- 
versely. The  bones  are  then  sawn,  and 
the  flaps  stitched  together. 

4.  Modified  Flap  (Bell). — Two  equal 
semilunar  flaps  of  skin  must  be  cut  from 
■without  inwards,  one  anterior  and  ex- 
ternal, the  other  posterior  and  internal, 
their  ends  meeting  at  a  point  two  inches 
below  the  tuberosity  of  the  tibia  on 
either  side.  These  are  reflected,  and 
-with  them  a  further  extent  of  .skin, 
embracing  the  whole  circumference  of 
the  limb,  must  be  dis.sected  up,  exposing 
the  bone  one  inch  below  the  tuberosity. 
The  anterior  muscles  must  be  cut  as 
high  as  exposed,  and  the  posterior  ones 


about  the  middle  of  their  exposed  .sur- 
faces. The  bones  are  sawn  as  high  as 
they  are  bai-ed,  the  fibula  being  finished 
first,  and  the  sharp  crest  of  the  tibia 
removed. 

In  these  operations  on  the  leg,  the  an- 
terior and  posterior  tibials,  peroneal,  and 
interosseous  arteries  require  ligatures. 

Amputation  at  the  Knee. — (a)  Loruj 
Anterior  Flapi  amd  Short  Posterior. — 
The  patella  and  articular  cartilage  of 
the  femur  should  be  preserved,  unless 
diseased.  A  square  flap,  with  the 
corners  rounded  oflf,  is  formed  by  an 
incision  beginning  half  an  inch  below 
the  articulation,  as  far  back  as  the 
posterior  border  of  the  condyle,  car- 
ried down  for  four  or  five  inches,  then 
across  the  front  of  the  leg,  five  inches 
below  the  patella,  and  then  upwards  to 
a  point  corresponding  to  where  it  com- 
menced at  the  back  of  the  other  condyle. 
This  flap  is  raised,  including  the  patella, 
from  the  front  of  the  joint  which  is 
opened.  The  ligaments  are  divided  and 
the  limb  forcibly  flexed,  the  knife  passed 
through  to  the  back  of  the  joint,  its  edge 
turned  downwards,  and  a  short  flap 
formed  by  cutting  boldly  dovra wards  and 
outwards.  It  is  advisable  to  turn  up  the 
anterior  flap,  and  divide  the  tendon  of 
the  quadriceps  extensor,  to  avoid  the 
patella  being  tilted  up. 

Modification.  —  Paucoast  makes  two 
skin  semilunar  posterior  lateral  flaps, 
meeting  in  the  centre  of  the  pophteal 
space,  and  a  small  semilunar  flap,  con- 
taining the  patella. 

(6)  Oval  Method  (Bauden's).  —  An 
oval  incision  is  made,  crossing  the  leg 
five  fingers'  breadth  below  the  lower 
border  of  the  patella,  whilst  behind  it 
is  three  fingers'  breadth  higher  than  in 
front,  only  implicating  the  skin.  The 
anteiior  flap,  including  the  flexor  tendons 
on  the  inner  side  of  the  tibia,  is  dissected 
up,  until  the  lower  border  of  tlae  patella 
be  reached.  Then  the  leg  is  forcibly  flexed, 
the  ligamentum  patellie  divided,  and 
disarticulation  proceeded  with  as  before, 
the  remaining  soft  parts  behind  the 
joint  being  divided  from  within  out- 
wards. Tliis  incision  can  al-so  be  u.sed 
for  amputating  through  the  condyle--, 
when  it  should  only  extend  three 
fingers'  breadth  below  the  patella,  and 
the  joint  be  opened  above  that  bone. 
Tlie  condyles  are  sawn  through  after 
disarticulation. 
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Amputation  through  the  Condyles 
{Gfirden)— Anterior  Flap.—"  The  opera- 
tion consists  in  reflecting  a  rounded  or 
semi-oval  flap  of  skin  and  fat  from  the 
front  of  the  joint,  dividing  everything 
else  straight  down  to  the  bone,  and 
sawing  the  bone  slightly  above  the 
plane  of  the  muscles;  thus  forming 
a  flat-faced  stump,  with  a  bonnet  of  in- 
teguments to  fall  over  it.  The  operator 
standing  on  the  right  side  of  the  limb 
seizes  it  with  his  left  forefinger  and 
thumb  at  the  spots  selected  for  the  base 
of  the  flap,  and  eaters  the  point  of  the 
knife  close  to  his  finger,  bringing  it 
round,  through  the  skin  and  fat  below 
the  patella,  to  the  spot  pressed  by  his 
thumb;  then  turning  the  edge  down- 
wards, at  a  right  angle  with  the  line 
of  the  limb,  he  passes  it  through  to  the 
spot  where  it  first  entered,  cutting  out- 
wards through  everjrthing  behind  the 
bone.  The  flap  is  then  reflected,  and 
the  remainder  of  the  soft  parts  divided 
straight  down  to  the  bone;  the  muscles 
are  then  slightly  cleared  upwards,  and 
the  saw  applied."  "  Or,  the  flap  may 
be  reflected  first,  and  the  knee  examined, 
particularly  if  the  operator  be  undecided 
between  resection  and  amputation.  In 
amputating  through  the  condyles,  the 
patella  is  drawn  down  by  flexing  the 
knee  to  a  right  angle,  before  dividing 
the  soft  parts  in  front  of  the  bone ;  or, 
if  that  be  inconvenient,  the  patella  may 
be  reflected  downwards.  The  flap  falls 
easily  over  the  end  of  the  bone,  and 
when  united  to  the  posterior  integuments 
by  a  few  pins  and  sutures,  is  drawn 
strongly  upwards  and  backwards  by  the 
gently  retracted  flexors,  and  has  a  some- 
what puckered  and  redundant  aspect  at 
first.  Whatever  dressing  may  be  used, 
it  is  of  great  importance  to  loosen  it, 
and  examine  the  stump  early,  and  to 
carefully  pi-ovide  for  the  free  escape  of 
serum.  I  remove  the  pins  and  sutures 
at  from  twenty-four  to  forty-eight  hours 
at  furthest." 

Modifications. —  Bell  advises,  after  the 
anterior  flap  is  removed  and  the  knee 
disarticulated,  that  a  posterior  flap  an 
inch  in  length  should  be  formed  of  skin 
only,  and  allowed  to  I'etract  before 
dividing  the  mu.scles.  Lister  cuts  trans- 
versely across  the  limb  from  side  to  side 
at  the  level  of  the  anterior  tuberosity  of 
the  tibia,  and  joins  the  homs  of  this 
incision  posteriorly  by  cari-ying  the  knife 


at  an  angle  of  45°  degrees  to  the  axis  of 
the  leg,  throixgh  the  skin  and  fat.  The 
posterior  skin  flap  is  dissected  up  and 
the  integuments  raised  as  in  a  circular 
operation,  the  hamstrings  are  divided  as 
soon  as  exposed,  and  the  knee  being  bent, 
the  upper  border  of  the  patella  is  cleai'ly 
seen.  By  this  opei'ation  there  is  no 
anterior  flap,  the  integuments  being 
divided  transversely  as  in  the  old  circular 
operation,  but  there  is  a  short  posterior 
skin  flap ;  by  this  means  the  chance  of 
the  skin  on  the  antei  ior  aspect  sloughing 
is  much  diminished. 

Gritti's  Modification  consists  in  retain- 
ing the  patella,  from  which  a  thin  slice  is 
removed,  in  the  anterior  flap,  and  apply- 
ing it  to  the  cut  surface  of  the  condyles 
in  a  like  manner  to  Pirogofl"s  amputation. 

In  all  these  operations  the  bone  should 
be  sawn,  transversely  to  the  axis  of  the 
limb,  not  of  the  bone, 

Amputation  of  the  Thigh.  —  The  tourni- 
quet must  be  applied  as  high  as  possible, 
and  if  in  the  way  in  amputation  in  the 
upper  third,  digital  compression  must  be 
used.  Lister  advises  that  if  the  band 
of  the  tourniquet  pi'event  retraction  of 
the  muscles,  the  bone  should  be  divided 
wherever  it  is  most  convenient,  and  the 
excess  sawn  off"  after  the  vessels  have 
been  tied. 

Instruments  required  are  the  same  as 
for  amputation  through  the  leg. 

Lower  Third  of  Thigh. — Teale's  and 
Garden's  where  the  skin  over  the  patella 
is  uninjured ;  in  other  cases  the  modified 
flap  or  long  anterior  flap. 

In  Teale's  Operation  the  chief  point  to 
be  observed  is  that  the  inner  line  of  the 
long  flap  should  be  traced  as  near  as 
jjracticable  to  the  femoral  vessels,  with- 
out including  them  within  it.  Attention 
to  this  circumstance  is  necessary  in 
order  that  the  long  flap  may  be  as  much 
antei'ior  as  possible. 

Modified  Flap  (Syme). — Two  equal 
semilunar  flaps  of  skin  are  raised  from 
the  fascia,  the  one  anterior,  the  other 
posterior,  -with  their  convexities  towards 
the  knee,  and  retracted  two  inches 
furthei- ;  the  muscles  are  divided  right 
down  to  the  bone,  on  a  level  as  high  as 
they  are  exposed  in  front  and  as  low  as 
they  are  exposed  behind.  The  bone  is 
cleared  and  sawn  through  two  inches 
higher  than  where  it  was  first  exposed 
by  the  anterior-  incision  through  the 
muscles. 
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Long  Anterior  Flaj)  (S^dillot). — The 
flesh  of  the  anterior  aspect  of  the  limb  is 
grasped  in  the  left  hand,  and  an  incision 
made  through  the  skin,  marking  out  a 
flap  whose  length  is  equal  to  one-third 
and  its  base  almost  to  two-thirds  of  the 
circumference  of  the  limb.  The  muscles 
are  then  divided  obliquely  upwaixls  and 
backwai'ds,  so  that  the  flap  shall  not 
be  too  thick,  the  posterior  segment  of 
the  limb  divided  transversely,  the  bone 
cleared  an  inch  or  two  higher,  and  sawn 
through. 

Modification.  —  Spence  makes  the 
anterior  flap  as  low  as  possible,  so  that 
its  lower  margin  is  below  or  on  a  level 
with  the  lower  border  of  the  patella ; 
when  the  skin  is  retracted  above  that 
bone  he  cuts  down  obliquely  on  the 
femur,  so  as  to  divide  the  soft  parts  up  to 
the  base  of  the  flap.  For  the  posterior 
incision  he  begins  two  fingers'  breadth 
below  the  base  of  the  anterior  flap,  and 
divides  the  soft  parts  obHquely.  When 
the  bone  is  cleared  and  the  flaps  re- 
tracted the  femur  is  elevated  and  sawn 
through  two  inches  above  the  base  of 
the  flap. 

Middle  and  Tl'p'per  Thirds  of  the  Thigh. 
— The  antero-posterior  flap  is  to  be  used. 
If  the  right  thigh  have  to  be  operated  on 
the  surgeon  stands  on  the  inside  of  the 
leg,  raises  the  tissues  on  the  front  of  the 
limb  with  his  left  hand,  and  transfixes 
just  in  front  of  the  vessels,  the  flap 
including  an  exact  half  of  the  limb.  The 
knife  is  brought  out  with  a  sawing 
motion,  cutting  a  sufficiently  long  flap, 
introduced  at  the  same  places  but  behind 
the  bone,  and  the  posterior  flap  cut  from 
within  outwards.  The  flaps  are  re- 
tracted, the  bone  cleared,  and  then  sawn. 

Modification. — If  the  patient  be  ema- 
ciated Brichsen  advises  the  posterioi'  flap 
should  be  cut  by  transfijcion,  and  the 
anterior  from  without  inwards.  If  the 
patient  be  very  muscular,  skin  flaps 
should  be  used.  A  long  anterior  flap  is 
serviceable  when  the  tissues  at  the  back 
are  not  available. 

Amjmtation  through  the  Uif  Joint. — 
The  great  ri.sk  in  this  operation  is  from 
hfemorrhage,  particularly  from  branches 
of  the  internal  iliac.  This  is  best  con- 
trolled by  Davy's  lever,  introduced  into 
the  rectum.  "  The  lever  is  turned  out  of  I 
ebony,  and  varies  in  length  from  eighteen 
to  twenty-two  inches.  Its  surface  is  very  j 
smooth    and    polished,    and   its  ends 


j  rounded  o&  much  like  the  finger  tips. 
The  maximum  transverse  diameter  is 
five-eighths  of  an  inch,  the  minimum, 
tliree-quarters  of  an  inch.  The  rectal 
end  is  graduated  to  an  inch  scale,  so  that 
the  surgeon  who  applies  the  lever  can  at 
once  learn  its  whereabouts."  The  lever 
well  oiled  is  introduced  per  rectum  (emp- 
tied with  an  enema),for  about  nine  inches, 
and  the  end  applied  over  the  common 
iliac  artery,  between  the  lumbar  bodies 
and  psoas  magnus  muscle.  The  handle 
of  the  level'  is  pai'allel  with  the  opposite 
thigh  ;  compression  is  made  by  lifting 
the  handle,  the  perineal  tissues  acting  as 
a  fulcrum.  If  this  cannot  be  used,  Jor- 
dan Lloyd  recommends  elastic  pressure 
with  an  india-rubbei-  bandage.  The 
limb  is  fij'st  emptied  of  blood,  and  two 
yards  of  Martin's  bandage  doubled  and 
passed  between  the  thighs;  a  roller 
bandage  is  placed  over  the  external  Uiac, 
and  then  the  ends  of  the  bandage  are- 
firmly  and  steadily  drawn  by  an  assis- 
tant upwards  and  outwards,  one  in  front 
and  the  other  behind,  to  a  point  above  the 
centre  of  the  iliac  crest  on  the  same  side. 
Compression  of  the  abdominal  aorta  by 
Lister's  tourniquet  a  little  above  the  iliac 
crests,  the  pad  being  screwed  down,  with 
a  small  sponge  intervening  between  it 
and  the  skin,  upon  the  pulsating  vessel. 
Esmarch's  elastic  tourniquet  is  also  used, 
appHed  round  the  belly  mth  intervening 
pads.  The  elastic  band  should  not  com- 
pletely encircle  the  body,  but  should  be 
connected  Avith  the  ends  of  a  rigid  object 
placed  behind  the  back,  and  extending 
laterally  beyond  the  sides  of  the  body;  a 
narrow  piece  of  board  with  two  lateral 
notches  will  serve  the  purpose  (Lister). 
An  elastic  bandage  must  always  be  ap- 
plied, just  before  the  operation,  from  the 
toes  upwards,  to  empty  the  limb  of  its 
blood.  Three  a.ssistants  are  required, 
one  to  seize  the  femoral  artery  when  di- 
vided,  a  second  to  take  charge  of  the 
limb  and  assist  in  disarticulating,  a  third 
looks  after  the  apparatus  used  to  control 
hasmorrhage. 

Inst7-uments  required. — 1.  Da\n''s  lever. 
2.  Aorta  compressor.  3.  Elastic  Imn- 
dage.  4.  Esmarch's  elastic  tourniquet 
and  bandage.  5.  Long  hip  knife.  6. 
Artery  forceps.  7.  Ligatures.  8.  Tor- 
sion and  compression  forceps.  9.  Tenacu- 
lum. 10.  Acupressure  needles.  11. 
Needle  nippers.  12.  Sutures.  13.  Ab- 
.sorbent  cotton  or  lint.    U.  Strapping. 
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15.  Sponges.  16.  Bandages.  17.  Ice 
and  hot  water.  18.  Lion  forceps.  19. 
Mackintosh  sheet.  20.  Anassthetic  and 
inhaler.  21.  Aseptic  dressing.  22. 
Drainage  tubes. 

Methods  of  Operation. — (a)  Circular. 
(6)  Long  anterior  flap,  (c)  Antero-pos- 
terior  flaps,  (d)  Modified  oval,  (e)  Low 
method. 

Circular  Method. — The  patient  lies  on 
his  back  with  the  thigh  overhanging  the 
end  of  the  table,  a  circular  incision  is 
made  through  the  skin  six  inches  below 
the  anterior  superior  spine  of  the  ihum, 
the  skin  retracted,  and  the  muscles  di- 
vided successively  at  higher  levels  until 
the  femur  be  I'eached.  The  capsule  is 
divided  in  front  and  on  the  sides  close  to 
the  acetabulum,  the  head  dislocated  for- 
wards by  the  assistant  bringing  the  leg 
downwards  and  outwards,  the  knife 
passed  behind,  di^^ding•  the  ligamentum 
teres,  back  of  the  capsule,  and  the 
muscles  attached  to  the  trochanter  and 
neck. 

Long  Anterior  Flap. — The  patient 
being  in  the  same  position,  and  the  thigh 
slightly  flexed  and  abducted,  the  point  of 
a  long  amputating  knife  is  entered  mid- 
way between  the  anteiior  superior  spine 
of  the  ihum  and  the  great  trochanter, 
and  passed  inwards  and  backwards  to  the 
inside,  appearing  between  the  tendon  of 
the  adductor  longus  and  the  tuber  ischii, 
passing  close  to  and  opening  the  capsule 
of  the  joint.  Care  must  be  taken  not  to 
wound  the  scrotum  or  opposite  thigh. 
(For  the  right  thigh  the  direction  is  re- 
versed.) The  knife  is  then  carried  down- 
wards, with  a  rapid  sawing  movement, 
making  a  broad,  well-rounded  flap,  equal 
in  length  to  half  the  thigh.  The  fingers 
of  the  assistant  must  be  inserted  into  the 
wound,  and  compi'ess  the  femoral  artery 
before  it  is  divided.  The  flap  is  turned 
up  and  disarticulation  effected,  the  limb 
being  abducted  and  everted  forcibly  by 
dividing  the  capsule  and  ligamentum 
teres.  Lastly,  the  leg  is  adducted 
and  inverted,  to  bring  the  trochantei' 
forwards,  the  knife  passed  behind 
the  bone,  and  all  the  structures 
divided  posteriorly  in  a  perpendicular 
direction.  The  vessels  in  the  posterior 
segment  should  be  secured  first,  haimor- 
rhage  meanwhile  being  controlled  by 
sponges  or  compression  forceps. 


By  Antero- Posterior  FlajJS  is  jjerformed 
in  a  similar  manner  to  the  preceding,  but 
the  anterior  flap  is  shorter,  and  a  cor- 
responding one  is  cut  out  of  the  soft 
pai'ts  at  the  back  of  the  thigh  after  dis- 
articulation. External  and  internal  flaps 
may  be  similarly  made  if  the  skin  do 
not  allow  of  antero-posteiior  ones. 

Modified  Oval. — The  patient  is  placed 
on  his  sound  side  with  his  hips  at  the 
foot  of  the  table.  A  straight  incision, 
three  inches  long,  is  made,  beginning  one 
inch  above  the  great  trochanter,  and  car- 
ried along  its  posterior  border  ;  then  a 
circular  incision  is  drawn  from  the  lower 
end  of  the  first  round  the  thigh,  passing- 
three  inches  below  the  ischial  tuberosity. 
The  incision  only  involves  the  skin,  which 
is  reflected  for  one  inch,  and  the  muscle.s 
of  the  outer  side  chvided  obliquely  up- 
wards towards  the  joint.  In  front  this- 
division  is  not  to  be  carried  beyond  the 
rectus  muscle,  but  behind  as  extensively 
as  possible  and  close  to  the  bone.  The 
thigh  is  flexed  and  addiicted,  the  capsule 
is  opened  first  longitudinally  on  the  fingei» 
as  a  guide,  then  forwards  and  backwards 
along  the  edge  of  the  acetabulum.  An 
assistant  protrudes  the  head  of  the  femur 
backwards  and  outwards,  the  knife  is 
passed  behind  it  and  brought  down  along 
the  inner  side  of  the  bone,  nearly  to  the 
level  of  the  circular  incision,  when  it  cuts- 
its  way  out  on  the  inner  side. 

Lotv  Method  (Fuiiieaux  Jordan). — An 
incision  is  made,  commencing  above  the 
great  trochanter,  and  prolonged  down- 
wards along  the  outer  side  of  the  limb  to 
one-third  or  half-way  down  the  limb,  or 
even  to  near  the  knee,  being  six  or  moi'e 
inches  in  length.  The  joint  is  opened  and 
disarticulated,  and  the  shaft  of  the  femur- 
cleared  from  muscular  attachments — 
which  are  here  mostly  loose  and  cellular 
— care  being  taken  not  to  touch  the 
bulky  soft  pai'ts  at  the  inner  and  upper 
parts  of  the  thigh.  The  soft  parts  are 
then  divided  circularly  at  the  lower  end 
of  the  vertical  incision  where  they  are 
smallest.  The  boneless  thigh  should  be- 
firmly  held  and  somewhat  flattened  as 
it  is  cut  across.  The  skin  must  be 
retracted  with  the  knife  before  com- 
plete section  of  the  muscles.  The  long 
fleshy  stump  soon  retracts  and  becomes 
shortened. 
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CHAPTER  XLIII. 

OPHTHALMIC. 


Inflammation  of  the  Conjunctiva,. — 
Varieties:  1.  Catarrhal  ophthalmia;  2. 
Pustular  ophthalmia;  3.  Ophthalmia 
Beonatorum  ;  4.  Purulent  ophthalmia  j 
6.  Gonorrhoeal  ophthalmia. 

1.  Catarrhal  Ophthalmia — Acute,  Con- 
junctivitis. Causes.  Predisposing :  111 
health,  and  over-use  of  the  eye.  Exciting : 
Atmospheric  influence;  a  di^aught  of  cold 
air  directed  in  the  eye ;  foreign  bodies  in 
the  eye  ;  exposure  of  the  eye  to  a  sti  ong 
light ;  foul  atmosphere  ;  subsequent  to 
the  exanthemata ;  errors  in  refraction ; 
afi'ections  of  the  eyelids  or  lachrymal 
passages;  contagion. 

Symptoms.  —  1 .  Heat,  itchiness  and 
smarting  at  the  borders  and  angles  of  the 
eyelids,  and  a  feeling  of  something  gritty 
in  the  eye.  2.  Redness  of  the  conjunc- 
tiva, most  marked  at  the  circumference 
and  fading  towards  the  cornea,  the  sur- 
face being  covered  with  a  network  of 
irregular  meshes,  which  can  be  moved 
over  the  surface  of  the  eye  by  rubbing 
the  lid  over  them,  and  can  be  emptied 
by  slight  pressure.  Inteispersed  spots 
of  ecchymosis.  3.  Lachrymation,  fol- 
lowed by  a  miico-purulent  discharge.  4. 
Slight  intolerance  of  light.  5.  Lids  red 
and  swollen,  particularly  at  the  edges, 
and  gummed  together  in  the  morning. 
6.  Cornea  clear  and  pupil  active.  7. 
Semilunar  fold  and  lachrymal  caruncle 
are  red  and  swollen.  8.  Slight  feverish- 
ness.  9.  Slight  pain.  Generally  both 
eyes  are  attacked  simultaneously  or 
successively. 

Treatment.  —  Rest,  quiet,  iced  com- 
presses. Tepid  lotions  of  sulphate  of  zinc 
(gr.  ij  to  3.i),  or  alum  (gr.  ij  to  ^j).  A 
.solution  of  nitrate  f)f  .silver  (gr.  ij  to  jj) 
should  be  dropped  into  the  eye  two  or 
three  times  a  day.  provided  the  inflam- 
mation be  limited  to  the  conjunctiva.  The 
lids  must  be  smeared  with  boracic  oint- 
ment. If  the  inflammation  persist,  tAvo 
or  three  leeches  should  be  applied  as 
■close  as  possible  to  the  eyeUds,  but  not 


on  them.    Protect  the  eye  with  neutral 

glasses. 

C onstitutional. — A  piurgative  of  calomel 
and  jalap,  followed  by  Dover's  powder, 
or  a  mixture  of  ti'.  aconit.  nv  iv,  vin 
antimon.  n\_  iv,  liq.  ammon.  acet.  3j, 
aquse  ad.  5j,  every  four  hours.  After 
the  febrile  symptoms  have  disappeared, 
tonics,  as  iron,  bark,  quinine,  and 
generous  diet. 

Chronic  Ophthalmia. — Cavses.  Ex- 
ceptionally it  succeeds  to  the  acute  form. 
Ill  health.  Straining  the  eyes  at  fine 
work.    Erroi's  in  refraction. 

Symptoms. — 1.  Intolerance  of  light 
and  lachrymation.  2.  Eye  is  red  and  ir- 
ritable. 3.  Caruncle  and  lids  red  and 
prominent.  4.  Increased  secretion.  5. 
Eye  is  soon  tired  by  reading,  etc. 

Treatment. — Absolute  rest,  all  fine 
work  being  forbidden.  Improve  the 
general  health. 

Locally.  —  Lotions  of  alum  or  sulphate 
of  zinc.  Drops  of  nitrate  of  silver  (gr. 
ij  to  ung.  hydi-arg.  nitratis  dil.  to 
the  edges  of  the  lids.  A  blister  the  size 
of  a  shilling  to  the  temple  or  behind  the 
ear.  If  these  fail,  a  seton  in  the  temple. 
All  errors  of  refraction  must  be  remedied 
by  appropriate  glasses. 

2.  Pu,stular  Ophtlialmia — Phlyctenu- 
lar Coiipmctivitis — Aphthoics  Ophthalmia. 

Causes. — It  occurs  in  children  and 
young  adults,  especially  females.  Expo- 
sure to  draughts.  Digestive  disturbances. 
Common  in  strumous  children. 

Symptoms. — 1 .  The  sclerotic  conjunc- 
tiva presents  one  or  several  .small  scarlet 
elevations,  at  a  tenth  or  twentieth  of  an 
inch  from  the  margin  of  the  cornea,  pro- 
duced by  enlarged  blood-vessels.  In  the 
centre  the  scarlet  spots  are  le.ss  and  ap- 
pear whiter  than  the  base,  from  aggrega- 
tion of  leucocytes.  2.  Cornea  is  clear.  3. 
No  decided  lachrymation.  4.  Increased 
Meibomian  discharge.  5.  Slight  pain 
or  intolerance  of  light. 

Diagnosis. — Tliis  is  made  from  .strn- 
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mous  ophthalmia  by  the  cornea  being 
unafiected. 

Treatment. — Hydi-arg.  c.  creta  followed 
by  tonics. — Locally:  Yellow  oxide  of  mer- 
cury ointment  (Pagenstecher's  ointment 
R  Hydrarg.  peroxid.  prtecip.  gr.xxx,  vase- 
line 5j) :  calomel  dusted  on  the  pustules, 
or  lotions  of  sulphate  of  zinc  or  acetate 
of  lead  (gr.  ij  to  3]).  In  severe  cases  a 
blister  to  the  temple. 

3.  Ophthalmia  Neonatorum  (or 
Purulent  Ophthalmia  of  Newly-born 
Infants). 

Causes. — Application  of  vaginal  dis- 
charges to  the  eye  diaring  parturition. 
Infection  from  contact. 

Symptoms  commence  usually  on  the 
third  day  after  birth,  and  always  within 
the  lirst  week.  L  Slight  discharge  from 
the  eyes,  eyelids  glued  together  after 
sleep.  The  palpebral  conjunctiva  is  red 
and  swollen.  One  eye  is  fii-st  affected, 
and  the  other  a  day  or  two  after.  2. 
Discharge  becomes  sero-muculent.  Pal- 
pebral conjunctiva  red,  swollen,  and 
velvety.  Sclerotic  conjunctiva  red  and 
injected.  3.  Swelling  of  the  eyelids  in- 
creases, the  skin  being  red,  tense,  and 
shining;  the  discharge  becomes  purulent, 
of  a  deep  yellow  colour,  and  is  formed  in 
immense  quantities.  Sclerotic  conjunc- 
tiva is  in  a  state  of  chemosis.  E version 
of  the  lids  is  often  present. 

Results. — Conaeitis,  ulceration,  slough- 
ing, prolapsus  iridis,  staphyloma,  catar- 
act, sti-abismus. 

Prognosis. — If  the  cornea  be  imalfected 
recovery  generally  ensues  under  proper 
treatment. 

Treatment. — Locally  :  Every  half -hour 
the  lids  must  be  separated  and  the  sur- 
face of  the  conjunctiva  syringed  with 
warm  water,  and  afterwards  with  alum 
lotion  (gr.  v — x  to  ^j),  or  sulphate  of  zinc 
{gv.  ij  to  3j)..  The  lids  must  be  smeared 
with  iodoform  ointment.  The  surgeon 
himself  must  drop  into  the  eye,  once  a  day, 
nitrate  of  silver  drops  (gr.  ij  to  3j).  To 
relieve  tension,  scarification  of  the  palpe- 
bral conjunctiva  and  lids  if  much  swollen, 
and  they  can  be  everted.  In  cases 
where  the  lid  cannot  be  everted,  division 
of  the  outer  canthus  as  far  as  the  outer 
angle  of  the  orbit,  oi-  vertical  division  of 
the  upper  lid. — General:  The  infant 
.should  be  suckled  and  not  brought  up  by 
hand.  Castor  oil  or  rhubarb  and  mag- 
nesia to  i-egulate  the  bowels.  Liquor 
cinchonse  nt  iv — v  in  milk  twice  a  day. 


I  As  a  prophylactic  the  infant's  eye  should 
be  washed  with  an  antiseptic  immediately 
after  birth. 

4.  Purulent  Ophthalmia — Contagious 
Ophthalmia — Egyptian  Ophthalmia. 

Causes. — Contagion.  Epidemic  some- 
times. It  is  apt  to  break  out  where 
large  numbers  of  people  are  crowded  to- 
gether in  barracks,  workhouses,  etc. 
Fatigue,  exposure,  intemperance,  and 
unhygienic  conditions.  Extreme  heat 
and  dust. 

Symptoms. — In  slight  cases  those  of 
catarrhal  ophthalmia.  Both  eyes  are 
commonly  affected,  but  often  with  an  in- 
terval of  some  days.  The  symptoms  are 
frequently  preceded  by  the  formation  of 
sago-grains,  or  follicular  granulations, 
chiefly  at  the  outer  part  of  the  lower  lid, 
where  the  conjunctiva  is  reflected  on  the 
eyeball.  These  are  greyish  red,  semi- 
transparent,  I'ound  or  oval,  and  consist 
in  accumulation  of  lymph  cells  enclosed 
in  the  meshes  of  a  delicate  reticulum,, 
and  encapsuled  by  a  condensation  of  the 
normal  tissue  (Pollock). 

1 .  Swelling  and  oedema  of  the  lids,  the 
papillae  of  the  palpebral  conjunctiva, 
become  enlarged  from  inflammatory 
congestion,  and  finally  hypertrophied, 
forming  granulations  (granular  Hds).. 
The  lids  are  red,  hot,  and  tense. 

2.  Discharge  at  first  sero-muculent,. 
then  muco-purulent ;  this  is  formed  in_ 
great  quantities. 

3.  Sclerotic  conjunctiva  red  and  swol- 
len, raised  up  into  a  roll  all  round  the 
cornea  overlapping  the  margin  (chemo- 
sis). 

4.  Eversion  of  the  lids  is  apt  to  occur.. 

5.  Extravasation  of  blood. 

6.  Ulceration  of  the  cornea  beginnings 
at  the  edge  which  is  pressed  upon  bj' 
the  chemosed  conjunctiva.  Sloughing  of 
the  coinea  occasionally  ensues. 

7.  Bui'ning  hot  pain  in  the  eyelids; 
Pain  round  the  orbit,  in  the  temple,  and 
side  of  the  head,  occurring  in  paroxysms, 
worse  at  nights. 

8.  Depression  of  spirits,  and  failure  of 
strength. 

Results. — Chronic  inflammation,  gran- 
ular conjunctivitis,  ulceration  or  slough- 
ing of  the  cornea,  nebula  or  leucoma, 
prolapsus  iridis,  and  staphyloma. 

Prognosis.  —  Favourable  if  treated 
early,  unfavourable  when  severe  or 
neglected  from  the  outset. 

Treatment.  —  Isolate  the  patient,  to 
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prevent  the  disease  spreading.  A  diet  | 
of  meat  or  beef  tea  with  stimulants.  I 
Fresh  raw  arterial  bullock's  blood  is  a 
most  valuable  nutriment  in  these  cases. 
Pure  air  is  necessary.  A  purgative 
should  be  given  at  the  commencement  ; 
then  quinine,  or  the  mineral  acids  and 
•cinchona.  Opium  in  full  doses  every 
night,  or  hyoscyamus. — Locally  :  Nitrate 
of  silver  gr.  x  to  xxx  in  Bj  of  water  is 
to  be  painted  over  the  conjunctiva  of 
the  lids,  which  is  then  washed  with 
salt  and  water  (gr.  v  to  sj) ;  this  should 
be  repeated  every  day,  and  be  followed 
by  iced  compresses.  If  the  lids  be  so 
swollen  that  they  cannot  be  everted  give 
an  anaesthetic,  and  use  toothed  forceps  to 
evert  the  lids.  The  eye  must  be  bathed  and 
syringed  frequently  with  tepid  solution 
of  alum,  bichloride  of  mercury  (gr.  g  to 
3j),  or  tannin.  Iodoform,  4  per  cent., 
with  vaseline,  is  of  great  service  ;  it 
should  be  applied  under  the  upper  lid 
with  Bader's  glass  syringe,  which  has  a 
flattened  nozzle.  If  there  be  much 
chemosis,  three  or  four  incisions  are  to 
be  made  with  the  scissors  through  the 
swollen  conjunctiva  close  to  the  cornea. 
Granular  conjunctivitis  is  apt  to  remain, 
and  the  treatment  must  be  directed  to 
this  condition. 

5.  Gonorrhceal  Ophthalmia. — Causes. 
Inoculation  of  the  eye  with  gonorrhceal 
matter.  Bathing  the  eye  with  urine,  a 
remedy  for  sore  eyes  among  the  lower 
classes. 

Symptoms. — The  same  as  in  purulent 
ophthalmia,  but  the  sclerotic  conjunctiva 
is  sooner  afiected,  and  in  a  greater 
degree,  while  the  palpebi-al  conjunctiva 
is  less  implicated.  The  cornea  is  very 
liable  to  suffer,  leading  to  destruction  of 
the  eye.  Males  are  more  frequently 
attacked  than  females.  The  disease  is 
limited  to  one  eye  as  a  rule,  unless  the 
other  should  be  accidentally  inoculated. 

Prognosia. — Unfavoui'able,  the  disease 
frequently  terminating  in  loss  of  sight 
in  a  few  hours. 

Treatment. — Protect  the  other  eye. 
This  is  best  done  by  Buller's  .shield, 
consisting  of  a  watch  -  glass  fastened 
in  the  centre  of  a  square  piece  of 
mackintosh,  fixed  by  adhesive  plaster  to 
the  forehead  and  nose  by  its  upper  and 
inner  margins. — General :  Tonics,  stimu- 
lants, and  generous  diet.  A  pui-gative, 
followed  by  mineral  acids,  bark  or  quinine. 
Opium,  in  a  full  dose  at  bedtime. 


Local  Treatment. — The  same  as  foi- 
purulent  ophthalmia,  iced  compresses  and 
iodoform  ointment  being  especially  use- 
ful. Any  ulcers  on  the  cornea  should 
be  touched  with  solid  nitrate  of  silver. 

Granular  Conjunctivitis — Granular  Lids 
— Traclwma. 

Causes.  —  The  i-esult  of  pui-ulent 
ophthalmia  or  long  -  continued  con- 
junctivitis. Contagion.  General  un- 
hygienic conditions. 

Symptoms. — When  arising  from  con- 
tagion it  generally  begin.s  as  small, 
greyish,  semi  -  transparent  elevations 
(follicular  or  sago  -  granulations  :  vide 
Purulent  Ophthalmia),  which  aftei-  a 
time  occasion  hypertrophy  of  the 
papillae  of  the  lids.  The  other  form  of 
granulations  which  are  present  is  the 
papillary,  due  to  hypertrophy  of  the 
papillae  of  the  lids  and  inflammatory 
exudation  into  the  connective  tissue. 
At  first  the  granulations  are  liighly 
vascular,  and  bleed  ;  later  they  become 
converted  into  cicatricial  tissue.  The 
cornea  becomes  hazy  and  va.scular 
(trachomatous  pannus),  which  is  the 
result  of  friction  or  extension  of  the 
disease  along  the  conjunctiva.  The 
symptoms  are  worse  if  the  patient  be 
exposed  to  a  strong  light  or  cold  winds. 
The  eye  is  liable  to  be  attacked  by  acute 
ophthalmia  from  slight  causes. 

Resists,  —  Entropion  ;  distichiasis  ; 
narrowing  of  the  palpebral  fissure. 

Treatment. — Strong  .solution  of  nitrr.te 
of  silver  (grs.  v — xxx  to  3j ),  painted  over 
the  fully-everted  lid,  cocaine  being 
previously  applied.  Dusting  finely 
powdered  acetate  of  lead  over  the 
palpebral  conjunctiva,  provided  the  cornea 
be  unaflfected.  Sulphate  of  copper  or 
lapis  divinus  (sulphate  of  copper,  nitrate 
of  pota«h,  and  alum  fused  together  in 
sticks).  Liquor  potassaj  undiluted. 
Tannin  ointment  (tannin  gv.  iij,  vase- 
line ^iij);  .sulphate  of  copper  ointment 
(sulphate  of  copper  gr.  iij,  vaseline  5iij) ; 
yellow  oxide  of  mercury  ointment.  A 
piece  of  the.se  ointments,  the  size  of  Lalf 
a  pea,  should  be  put  in  the  eye  once  a 
day.  Electrolysis  to  the  granulations, 
using  a  current  of  about  two  milli- 
amp^res.  Wolfe  recommends  scarifica- 
tion of  the  granular  surfaces,  and  the 
subsequent  application  of  a  .solution  of 
tannin  in  syrup  (5ij  to  fjj),  together 
with  friction  of  the  conjunctival  surfaces 
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against  each  other.  Counter-Lrritation 
by  blisters  to  the  temples,  and  tr.  of 
iodine  to  the  skin  of  the  lids.  Good 
diet,  tonics,  bracing  air.  In  bad  cases, 
when  the  whole  of  the  cornea  is  attacked 
by  pannus,  inoculation  by  a  drop  of 
matter  fi'om  a  case  of  purulent  oph- 
thalmia. A  safer  method  is  to  bathe 
the  eye  with  an  infusion  of  jequirity 
(154  grs.  of  the  seeds  macerated  in  ^iij 
of  water  for  twenty-four  hours),  three 
times  a  day  for  three  days,  which  will 
cause  a  purulent  ophthalmia,  and  this 
must  be  allowed  to  run  its  course 
untreated,  in  which  case  the  cornea  will 
clear  considerably.  Tliis  method  is  often 
very  efficacious,  but,  of  course,  there  is 
the  risk  of  sloughing.  Peiitomy,  or 
excision  of  a  circumcorneal  zone  of 
conjunctiva. 

Pterygium  is  a  fleshy-looking  growth 
of  conjunctiva,  consisting  of  blood-vessels 
and  fibrous  tissue,  of  a  triangular  shape, 
extending  from  the  inner  canthus  to  the 
cornea,  or  even  overlapping  this.  The 
apex  is  of  a  grey  colour,  firmly  attached 
to  the  cornea,  but  not  invading  its  sub- 
stance deeply ;  the  main  part  of  the 
growth  is  more  vascular  than  the  adja- 
cent conjunctiva,  the  sides  are  free  and 
formed  by  a  double  fold  of  mucous  mem- 
brane. It  is  only  loosely  attached  to  the 
sclerotic. 

Causes. — It  is  met  with  above  the 
middle  of  life,  and  in  persons  who  have 
lived  in  hot  climates.  Exposure  to  wind 
oi-  dust,  or  anything  which  will  produce 
chronic  ophthalmia.  The  exciting  cause 
is  usually  an  ulcer  of  the  cornea. 

Treatment. — Ligature  at  the  apex,  base 
and  deep  surface.  Excision.  Trans- 
plantation, the  apex  being  dissected  up 
and  attached  by  sutures  to  the  conjunc- 
tiva below  the  cornea,  where  it  will  be 
covered  by  the  lower  lid,  or  turned 
back  on  the  main  part  of  the  growth  and 
fastened  to  its  deeper  surface  (Nettle- 
ship). 

Pinguecula  is  a  small  tumour  on  the 
conjunctiva,  close  to  the  edge  of  the  cor- 
nea. It  is  of  a  yellowish  white  colour, 
composed  of  connective  tissue  and  elastic 
fiibres.    It  is  perfectly  harmless. 

Treatment. — It  can  be  snipped  oflT  with 
curved  scissors  if  the  patient  wish. 

Injuries  to  the  Conjunctiva. — Sub-con- 
j  un  cti  val  1 1  a>m  oi-r  h  age  oi'  ecchym  osi  s  arises 
from  blows,  coughing  or  vomiting,  occa- 
fiionally  from  straining   efforts,  as  in 
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parturition.  It  forms  a  bright  red  patch, 
which  passes  through  the  usual  colours 
of  a  bruise. 

Treatment. — Cold  applications.  Evap- 
orating lotions. 

Laceration  of  the  Conjunctiva,  by  stick- 
ing the  eye  against  something  projecting, 
may  require  a  fine  silk  suture,  but  as  a 
rule  it  is  only  necessary  to  close  the  eye- 
lids and  use  water  dressing.  Afterwards 
a  lotion  of  sulphate  of  zinc. 

Burns  arise  fi'om  escharotics,  hot 
metals  or  liquids.  If  occasioned  by 
caustic  alkalies,  apply  a  dilute  acid  and 
afterwards  castor-oil  and  water  dressing. 
If  due  to  corrosive  acids,  a  weak  alkali; 
the  eye  must  be  well  washed  with  water. 
All  foreign  bodies  must  be  removed  with 
the  scoop.  The  after  effects,  as  symble- 
pharon,  etc.,  must  be  treated  in  the 
manner  hereafter  directed. 

Diseases  of  the  Cornea. — Corneitis, 
Keratitis,  or  Inflammation  of  the  Cornea. 

Causes. — It  occurs  in  children  and 
young  persons,  especially  those  who  are 
underfed,  or  improperly  fed,  and  of  a 
weak  and  unhealthy  constitution. 

Symptoms. — Objective:  1.  Pinkish 
redness  of  sclerotic  round  cornea  (sclerotic 
zone).  2.  Haziness  of  the  cornea,  which 
looks  like  ground  glass ;  this  is  often 
more  marked  in  one  place  than  another. 
3.  Lachrymation.  As  the  disease  sub- 
sides the  surrounding  vessels  shoot  into 
the  substance  of  the  cornea,  forming  a 
velvety  patch  (pannus),  which  is  followed 
by  clearing  up  of  the  cornea,  though 
this  is  a  pi'ocess  of  long  duration. — Suh- 
jective:  1.  Feeling  of  grittiness.  2. 
Great  intolerance  of  light.  3.  Pain  in 
and  around  the  eye.  One  eye  is  first 
attacked,  followed  by  the  other,  at  an 
interval  from  a  few  weeks  to  months. 
The  eye  first  affected  recovers  first.  The 
disease  lasts  fi'om  six  mouths  to  two 
years. 

Results. — The  eye  may  completely  re- 
cover, but  often  the  cornea  is  permanently 
damaged  by  loss  of  ti-ansparency.  When 
the  cornea  has  ulcerated  or  sloughed  a 
leucoma  will  remain. 

Treatment. — A  nutritious  diet,  fresh 
raw  arterial  bullock's  blood  being  of 
great  service.  Keep  the  bowels  open 
with  calomel  and  ihubarb  and  magnesia. 
Give  a  mixture  containing  acetate  of 
ammonia  and  vin.  antimon.  This  should 
be  followed  by  liq.  hydrarg.  perchlor.  with 
tr.  ferri  pei'chlor.     Dover's  powder  is 
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useful  at  night.  In  strumous  children, 
ol.  morrhuse,  syr.  ferri  phosph.  co.,  or 
syr.  t'erri  iodi.  Change  of  air,  counter- 
irritants  by  small  blisters  to  the  temple, 
or  tr.  iodi.  painted  on  the  lids. 

Local. — All  local  applications  in  affec- 
tions of  the  cornea  must  be  of  a  soothing 
character,  and  no  irritant  is  admissible. 
Protect  the  eye  from  light  by  neutral 
glasses.  Atropine  and  cocaine  are  the 
best  agents  to  use  to  the  eye.  Bella- 
donna and  glycerine  may  be  smeared 
over  the  brow.  If  the  turbidity  be  ap- 
proaching the  pupil,  an  iridectomy  should 
be  performed  on  the  side  whence  the  tur- 
bidity is  chiefly  spreading. 

Syphilitic  Keratitis  or  Diffuse  Inter- 
stitial Corneitis  occurs  in  individuals  who 
are  affected  with  hereditary  syphilis,  from 
five  to  eighteen  years  of  age,  being  gene- 
rally the  last  symptom  of  this  condition 
which  presents  itself.  As  a  very  rare 
event  it  may  occur  in  acquired  syphilis 
during  the  secondary  stage  (Hutchinson). 

Symptoms. — 1.  Infiltration.  The  dis- 
ease begins  at  the  centre  of  one  cornea 
as  a  diffused  haziness.  Soon  white  dots 
appear  in  the  substance  of  the  corneal 
tissue;  these  coalesce,  and  finally  most 
of  the  cornea  becomes  opaque,  except  a 
band  near  its  margin.  2.  Yascularisa- 
tion.  The  sclerotic  zone  becomes  visible 
in  three  to  six  weeks,  and  new  vessels 
are  seen  projecting  into  the  substance  of 
the  cornea,  which  assumes  a  pink  hue. 
This  is  a  favourable  symptom.  This  stage 
lasts  from  three  to  six  months,  and  is 
followed  by  :  3.  Resolution.  The  vessels 
become  smaller,  and  clear  patches  of 
cornea  appear. 

The  upper  central  incisors  of  the 
permanent  teeth  are  notched  and  peg- 
shaped,  and  deafness  often  coexists. 
Some  intolerance  of  light  and  supra- 
orbital pain,  together  with  dimness  of 
sight,  are  complained  of,  but  there  is  no 
tendency  to  ulceration  or  pustulation. 
The  second  eye  is  aftected  from  one  to 
three  months  after  the  fii-st.  The  disease 
lasts  from  twelve  to  eighteen  months. 
Iritis  will  sometimes  complicate  this 
affection. 

Results. — The  cornea  may  recover  per- 
fectly, but  often  opaque  patclies  remain. 
In  the  best  cases  the  eye  usually  remains 
somewhat  damaged  as  to  vision,  and 
often  a  degree  of  abnormal  expansion  of 
the  cornea  is  apparent.  Iritis  and 
choroiditis  may  be  conjoined. 


Treatment. — Protect  the  eye  by  neutral 
glasses.  Atropine  drops.  Mercurial  inunc- 
tion, avoiding  salivation,  and  syr.  ferri 
iocU,  or  tr.  ferri  perchlor.  in  small  doses. 
Perchloride  of  mercury  solution  Ls  useful, 
or  hydrarg.  c.  creta.  Nutritious  diet  and 
pure  air.  When  the  disease  is  subsiding 
yellow  oxide  of  mercury  ointment  will 
help  to  clear  the  cornea. 

Phlyctenular  Keratitis — Scrofulous  or 
Strumous  02)hthalmia. 

Causes. — It  occurs  in  children  from 
two  years  old  to  puberty.  Scrofulous 
diathesis.  Subsequent  to  measles,  scarlet 
fever,  and  whooping  cough.  Reflex 
irritation.    Foreign  bodies. 

Objective  Symptoms. — 1.  Redness  and 
soreness  of  the  cheek.   2.  Lachiymation. 

3.  A  small  herpetic  whitish  elevation 
(phlyctenula)  on  the  cornea,  or  an  ulcer. 

4.  A  leash  of  vessels  running  from  the 
margin  of  the  cornea  to  the  phlyctenula. 

5.  Cornea  is  hazy.  6.  Spasm  of  the 
orbicularis  (blepharospasm).  7.  Scle- 
rotic zone. 

Subjective  Symptoms. — 1.  Great  m- 
tolerance  of  light,    2.  Severe  pain. 

Theie  are  three  other  forms  :  1 .  Mil- 
iary, phlyctenulse  being  scattered  round 
the  entire  margin  of  the  cornea;  2. 
Pustular,  with  large  phlyctenulse  round 
the  corneal  margin,  resulting  in  death 
of  the  part  affected,  and  creeping  ulcer  ; 
3.  Difiused,  the  phlyctenulse  forming 
from  time  to  time  on  the  surface  of  the 
cornea,  leading  to  haziness  and  pannus. 

Often  there  are  eczema,  impetigo,  sores 
about  the  nose  and  lips,  enlarged  glands, 
etc.  The  disease  is  slow  to  cure  and  apt 
to  relapse. 

Diagnosis. — This  is  made  by  the  pres- 
ence of  the  phlyctenule,  leash  of  veSvSels, 
and  great  intolerance  of  light. 

Results. — Resolution.  Ulceration  of 
the  cornea,  followed  by  protrusion  of  the 
iris.  Infiltration  of  the  cornea.  En- 
tropion.   Tinea  tarsi. 

Treatment.  —  Protect  the  eyes  with 
neutral  glasses.  Fresh  air  and  nutritious 
diet,  including  fresh  raw  bullock's  blood. 
Vin.  antimon.  (nix  to  xx  every  four 
hours).  If  this  fail,  hydrarg.  c.  creta 
gr.  j,  with  extract  of  hyo.scyanius  gr.  ss, 
until  feverishness  have  disappeared  ;  then 
tr.  ferri  perchlor.  in  small  doses,  or 
quinine.  Syr.  ferri  iod.  or  syr.  ferri 
phosph.  CO.,  or  syr.  ferri  hyperphosph. 
01.  morrhiife.  If  eczema  be  present,  liq- 
arsenicalis.    The  bowels  should  be  kept 
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open  with  calomel  and  rhubarb  or  scam- 
mony.  Piilv.  ipecac,  co.  at  night  if  there 
be  restlessne.ss. 

Local. — Sulphate  of  eserine  (gr.  ij  to 
5j)  "ij  dropped  into  eye  twice  a  day.  To 
examine  the  eye,  it  is  often  necessary  to 
administer  an  ansesthetic,  M-hen,  by  the 
use  of  a  speculum  and  fixation  forceps, 
a  clear  view  of  the  coinea  can  be  ob- 
tained. Cocaine  in  solution  or  disc 
should  be  inserted  between  the  lids,  and 
the  pustules  touched  with  solid  nitrate 
of  silver.  Pagenstecher's  ointment  (hy- 
drarg.  peroxid.  precip.  gr.  xxx,  vaseline 
3j)  is  of  the  iitmost  service ;  a  piece  the 
size  of  a  pea  should  be  applied  daily. 
When  there  is  much  photophobia,  give 
the  child  an  anaesthetic,  and  divide  the 
external  cantbus  horizontally  to  the 
maigin  of  the  orbit  with  the  knife  or 
scissors,  apply  compresses  of  cold  water, 
and  keep  in  a  dark  room  for  twenty -four 
hours.  Steaming  the  eye  with  the 
vapour  of  hot  water,  and  chloroform 
vapour.  Alkaline  lotions  containing 
hydrocyanic  acid  are  useful.  Small 
blisters  to  the  temple,  or  tr.  iodi.  to  the 
eyelids.  A  seton  in  the  hairy  scalp  for 
some  months.  Olive  oil  smeared  at  night 
along  the  lids.  The  eyes  must  not  be 
bandaged.  If  there  be  eczema  of  the 
lids,  boracic  lotion. 

Sup2ntrative  Keratitis. — Causes.  Con- 
tused or  lacerated  wounds  of  the  cornea. 
Unhealthy  constitutions,  especially  the 
aged  and  ill-fed.  Disease  or  injury  of 
the  fifth  nerve.  As  a  rare  sequence  of 
phlyctenular  keratitis. 

Symptoms. — The  coniea  is  dull  and 
hazy,  inflammatory  exudation  occurs 
among  the  lamella;,  followed  by  suppura- 
tion. This  begins  at  a  little  below  the 
centi-e  as  a  yellowish  spot,  increases,  and 
spreads  itself  through  the  structure  and 
cornea,  concealing  the  iris.  The  eye  is 
painful  and  hot.  Severe  neuralgic  pains. 
Congestion  of  the  sclerotic  and  con- 
junctival vessels.  Photophobia.  Lachry- 
mation.  The  cornea  softens  and  gives 
way,  either  anteriorly,  leading  to  pro- 
lapse of  the  iris  and  loss  of  vision,  or 
posteriorly  into  the  anterior  chambers, 
whei-e  the  pus  sinks  to  the  bottom, 
forming  a  hypopyon.  When  the  suppura- 
tion is  limited,  only  involving  the  lower 
part  of  the  cornea,  and  confined  within 
the  lamina;,  it  is  termed  07iyx.  When 
the  suppuration  is  more  diffused,  the 
name  abscess  of  the  cornea  is  applied. 


Results,  -p-  If  the  whole  cornea  be 
affected,  loss  of  the  eye;  if  limited,  a 
leucoma  will  follow. 

Treatment. — Liberal  diet,  with  stimu- 
lants.   Ammonia,  and  bark  or  quinine. 
Opiates   or  subcutaneous   injection  of 
morphia   to  relieve   pain.  Chloroform 
liniment  applied  to  the  painful  spots  of 
the  temple  or  brow  is  useful. — Local  : 
In    traumatic    cases,    open     up  the 
wound  with   a   spatula,  evacuate  the 
aqueous   and   wash   out   the  anterior 
chamber  with  a  solution  of  boracic  acid 
or  a  5  per  cent,  solution  of  salicylic  acid 
at  intervals  of  every  eight  hours;  the 
conjunctiva    should  be   washed  with 
the  same.    In  severe  cases  the  wound 
should  be   touched  with  the  galvanic 
cautery.    In   non-traumatic   cases,  the 
most  important  point  is  the  application  of 
Eseiine  drops  (neutral  sulphate  of  eserine 
gr.  ij— iv  to  3j).    If  the  outer  layers  of 
the  cornea  be  broken,  sulphate  of  quinine 
is  a  good  lotion.  Warm  fomentations  and 
hot  compresses  ai'e  serviceable.  When  pus 
is  efiused  between  the  corneal  laminae 
Samisch's   operation,  which  consists  in 
making  an  incision  through  the  ulcer  or 
abscess,  with  a  Grsefe's  knife,  including 
some  healthy  cornea  on  each  side,  and 
opening   the   anterior  chamber.  This 
is  kept  patent  by  passing  a  probe  daily. 
In   cases  of    hypopyon  with  increased 
tension,  iridectomy  or  a  paracentesis  of  the 
cornea.    A  2  per  cent,  solution  of  cocaine 
applied  to  the  eye  will  in  about  a  quarter 
of  an  hour  secure  the  necessary  anaesthesia 
for  operations  on  the  cornea.  Cocaine 
produces  :  1.  Anaesthesia  of  the  cornea 
and   conjunctiva  ;    2.   Mydriasis  ;  3. 
Paralysis  of  accommodation  ;  4.  Enlarge- 
ment  of   the  palpebral  aperture,  with 
reti-action  of  the  upper  lid;  5.  Paleness 
of  the  eyeball  and  contraction  of  the 
peripheral  vessels.    Its  action  is  through 
the  sympathetic. 

Pa/)'acentesis  of  the  Cornea. — A  broad 
cutting  needle  is  made  to  puncture  the 
cornea  at  its  lower  border,  and  the  point 
is  kept  forward  until  the  anterioi- 
chamber  be  opened,  when  the  knife  is 
turned  on  its  axis  to  make  the  opening 
wide,  and  the  fluid  is  allowed  to  run  off. 
The  knife  is  then  again  turned  on  the 
flat  and  withdrawn. 

Ulcers  of  the  Cornea  may  result  from 
inflammation  of  the  conjunctiva  or 
cornea,  but  often  occur  spontaneously 
in  persons  who  are  debilitated  or  in  bad 
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health.  They  may  be  traumatic.  Ulcers 
of  the  cornea  are  divided  into  superficial 
and  deep. 

Superjidal  Ulcers  include  :  1 .  The  Ab- 
sorption or  Nebulous  ;  2.  Transparent  or 
Superficial  Non- vascular.  The  symptoms 
are  photophobia,  lachrymation,  and  red- 
ness of  the  eye  on  exposure  to  light.  The 
nebulous  ulcer  is  met  with  on  any  part  of 
the  cornea ;  it  is  irregular,  small,  and  ill- 
defined  ;  the  edges  slightly  raised  and 
greyish-looking,  the  centre  more  trans- 
parent. It  remains  stationary  for  some 
time,  and  then  begins  to  heal.  The 
transparent  ulcer  looks  as  if  a  piece  of 
the  cornea  had  been  punched  out  at  one 
or  more  points.  It  is  ghstening  and 
transparent,  most  frequently  situated 
near  the  corneal  margin,  and  is  most 
common  in  children.  The  superficial 
ulcers  become  opaque  when  healing,  and 
have  a  cloudy  halo  round  them,  with  one 
or  more  i-ed  vessels  running  from  the 
margin  of  the  cornea.  Sometimes  the 
Tilcer  remains  vascular-,  the  granulation 
tissue  failing  to  cicatrise  ;  it  then  forms 
the  Irritable  Vascular  Ulcer,  which  is 
■exceedingly  painful  and  sensitive. 

Treatment.  —  The  cornea  may  be 
anaesthetised  with  cocaine  and  the  ulcer 
scraped,  treated  with  a  strong  solution 
of  nitrate  of  silver  (gr.  x — xx  to  3]),  or 
by  the  galvanic  cautery.  Then  apply 
eserine  drops.  In  children,  hyd.  c. 
creta  every  second  night,  or  mist, 
antimon.  tart,  if  there  be  feverishness. 
Afterwards,  iron,  bark,  or  cod-liver  oil. 

Deep  Ulcers.  —  Three  forms  are  met 
with:  1.  Sloughing;  2.  Infecting  Ulcers ; 
3.  Crescentic.  The  sloughing  occui's  in 
persons  who  are  weak  and  badly  nourished, 
and  as  a  result  of  suppurative  corneitis. 
It  is  irregular,  with  ill-defined  sloping 
■edges,  and  a  whitish  yellow  sloughing 
base.  The  infecting  ulcer  (Samisch's 
ulcer)  is  a  severe  form  which  spreads  by 
infection,  invading  the  coi-nea  in  all  direc- 
tions, and  converting  it  into  a  slough. 
The  edges  are  swollen  and  iri'egular ;  base 
greyish  ;  aqueous  profuse,  turbid,  and 
purulent ;  anterior  chamber  deep ;  pain 
is  slight  at  first,  then  excessive,  until  per- 
foration, which  is  a  usual  sequence,  occur. 
It  most  commonly  results  from  slight 
in  jui-ies  and  inoculation  of  septic  matter  ; 
it  is  most  frequent  after  forty,  and  in 
debilitated  subjects.  The  crescentic  occur 
at  the  edge  of  tiie  cornea,  forming  a  cres- ; 
centic  groove  which  extends  rapidly  in  | 


length  and  depth.  It  has  a  transparent 
floor  with  sharply  defined  edges.  The 
deep  ulcers  are  apt  to  end  in  perforation 
of  the  cornea  with  prolap.se  of  the  iris ; 
or  may  stop  short  at  the  posterior  elastic 
layer  of  the  cornea,  which  is  pushed  for- 
ward, forming  a  hernia  corneaj.  If  these 
ulcers  heal,  an  opaque  cicatricial  tissue  is 
formed  (leucoma). 

Treatment  of  sloughing  ulcers  is  the 
same  as  for  suppurative  keratitis.  For 
infecting  ulcers,  Samisch's  operation, 
warm  fomentations,  and  the  antiseptic 
application  of  perchloride  of  mercury, 
quinine,  etc.  For  the  crescentic  ulcer, 
the  eyes  must  be  shaded  from  light,  and 
the  eyelids  kept  shut  by  plaster.  Lib- 
eral diet  with  stimulants  and  tonics. 
Opiates  to  relieve  pain.  As  local  appli- 
cations, scraping  the  edges  of  the  ulcer 
with  a  small  lupus  scoop  is  a  useful  mea- 
sure ;  .solid  nitrate  of  .silver  3  actual 
cautery.  Iodoform  and  hydrarg.  oxid. 
flav.  gr.  ij  to  vaseUne  sj  is  a  capital  stimu- 
lant ointment.  Eserine  drops  are  neces- 
sary. Iridectomy,  or  Samisch's  operation. 
Seton  in  the  back  of  the  neck. 

Opacities  of  the  Cornea. — Causes.  In- 
flammation of  the  cornea  resulting  from 
disease  or  injury,  producing  intei'stitial 
deposition  or  cicatrisation. 

Symptoms. — Opacities  are  divided  into 
nebula,  albugo,  and  leucoma. 

A  Nebula  is  a  slight  semi-transparent 
opacity  with  the  edge  gradually  shading 
into  the  surrounding  tissue.  It  may  be 
limited  to  a  part  of  the  cornea,  or  be 
generally  diff"used. 

An  Albugo  is  a  more  severe  opacity 
with  a  border  which  shades  ofi",  but  an 
opaque  white  centre. 

A  Leucoma  is  a  dense  white  cicatrix  of 
the  cornea  occiu-ring  after  loss  of  sub- 
stance. If  prolapsus  iridis  have  occurred 
through  a  corneal  ulcer,  the  iris  appears 
as  a  black  spot  in  the  centre  of  a  leucoma. 
The  curvature  of  the  eye  may  be  altered 
and  the  latter  rendered  astigmatic  by  a 
leucoma. 

Prognosis. — As  regards  a  nebula,  if 
only  existing  for  a  short  time,  with  the 
presence  of  a  sclerotic  zone,  and  irritabi- 
lity of  the  eye,  it  may  disappear  vmder 
treatment ;  but  if  it  have  la^sted  a  long 
period  with  no  signs  of  inflammation,  it 
cannot  be  removed.  In  infants  and 
young  per.sons,  even  a  dense  leucoma  will 
diminish  and  become  more  transparent.^ 

Treatment.— 'For  nebula,  drops  of  bi- 
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chloride  of  mercury  ;  oil  of  turpentine  and 
olive  oil  (1  to  7).  Lotions  of  sulphate  of 
zinc  or  chloride  of  zinc.  Iodide  of  potas- 
sium by  the  mouth.  Powders  dusted 
into  the  eye,  as  calomel  or  sulphate  of 
soda.  Ointments,  as  red  precipitate,  or 
ung.  hydrarg.  nit.  A  leucoma  is  u^re- 
mediable,  bvit  if  unsightly,  can  be  tat- 
tooed ;  should  it  occlude  a  portion  of  the 
pupil  an  artificial  pupil  must  be  made. 
Wolfe  has  successfully  tiansplanted  the 
■cornea  from  a  recently  extirpated  eye 
in  a  case  of  leucoma.  He  says:  "The 
■cornea  can  maintain  its  vitality  and 
transparency  when  transferred  from  one 
place  to  another,  but  must  be  taken 
from  a  freshly  enucleated  human  eye. 
The  incisions  must  be  clean,  and  the 
measurement  exact.  He  does  not  remove 
the  whole  cornea,  but  a  strip  from  the 
middle,  including  also  a  strip  of  conjunc- 
tiva on  each  side. 

Other  diseases  of  the  cornea  are  conical 
cornea  and  staphyloma. 

Conical  Cornea,  or  Keratoconus,  con- 
sists in  a  bulging  of  the  middle  portion 
of  the  cornea,  so  that  instead  of  forming 
a  segment  of  a  sphere  it  presents  a  coni- 
cal shape.  It  affects  persons  from  twenty 
to  thirty,  especially  women.  The  cause  is 
unknown,  but  Tweedy  considers  it  to  be 
due  to  congenital  imperfection  in  develop- 
ment of  the  centre  of  the  cornea.  It  is 
best  recognised  by  the  peculiar  appearance 
of  a  bright  drop  resembling  fluid  in  the 
centre  of  the  cornea  when  seen  fiom 
the  front,  and  change  of  shape  when 
looked  at  in  profile.  It  progi'esses  slowly 
and  without  pain.  The  patient  becomes 
myopic  and  irregularly  astigmatic,  vision 
becoming  indistinct  at  any  distance,  and 
is  not  much  improved  by  any  lens.  By 
retinoscopy,  or  the  shadow  test,  there  is 
seen  a  bright  central  reflex  surrounded 
by  a  crescentic  shadow  which  moves 
round  the  centre  as  the  mirror  is  rotated, 
but  never  crosses  it.  By  the  ophthal- 
moscope the  vessels  of  the  optic  disc  and 
the  disc  itself  appear  to  be  distorted  and 
to  alter  in  size  and  shape  with  move- 
ments of  the  observer's  head. 

Treatment. — Avoid  straining  the  eye. 
Eserine  drops.  Compresses  of  lint  ap- 
plied to  each  eye  alternately.  Impi-ove 
the  general  health  and  regulate  the 
menstrual  functions.  The  use  of  a  sten- 
opaic  slit  will  sometimes  benefit  near 
vision.  Small  and  continued  doses  of 
ar.senic. 


Operative. — 1.  Removal  of  the  apex  of 
the  cone  by  either  excising  a  small  oval 
piece  of  the  cone  of  the  cornea  by  means 
of  a  Gr£efe's  cataract  knife  (Bader),  or  by 
removal  of  a  circular  piece  with  a  tre- 
phine (Bowman).  If  possible  the  ante- 
rior chamber  should  not  be  opened.  A 
central  leucoma  results,  and  then  an  arti- 
ficial pupil  is  made  by  a  subsequent 
operation  ;  the  leucoma  can  finally  be  tat- 
tooed and  appi'opriate  glasses  worn. 

2.  Multiple  punctures  of  the  apex  of 
the  cone  with  a  fine  cataract  needle 
(Tweedy).  The  summit  of  the  cone  is 
transfixed  from  three  to  six  times  at  each 
sitting,  which  may  be  repeated  at  inter- 
vals of  two  weeks  or  more.  The  eye  is 
supported  with  a  compress  and  bandage. 
The  pupil  kept  under  the  influence  of 
eserine.  A  network  of  cicatricial  tissue 
results,  which  flattens  the  cone  without 
giving  rise  to  much  opacity. 

3.  Actual  cautery  (Andrew).  Cocaine 
is  used,  and  the  pupil  well  dilated  with 
atropine.  With  a  very  fine  needle  cau- 
tery, highly  heated,  a  minute  opening  is 
made  through  the  apex  of  the  cone. 
Directly  the  cautery  has  penetrated  the 
cornea,  known  by  the  hissing  sound  pro- 
duced by  the  aqueous,  it  is  removed.  The 
lids  are  closed,  and  not  opened  for  three 
days ;  a  little  castor  oil  and  atropine  is 
placed  on  the  lashes  every  morning,  and 
a  pad  is  applied. 

Staphyloma  of  the  Cornea  is  a  bulging 
of  the  whole  oi'  a  portion  of  a  cicatrix  of 
the  cornea,  occurring  after  sloughing  or 
ulceration.  If  complete,  the  iris  is  ad- 
herent to  the  cicatrix. 

Treatment. —  Of  partial  staphyloma. 
Iridectomy  is  useful  both  in  preventing 
ad  extension  of  the  staphyloma  and  in 
removing  the  pupil  opposite  to  a  clear 
part  of  the  cornea.  Trephining  the 
apex  is'  also  sometimea  of  service. — Of 
complerte  staphyloma.  Remove  the  lens 
if  a  cornea  have  sloughed,  to  prevent 
staphyloma.  If  staphyloma  have  formed, 
but  be  recent,  it  may  be  punctured  with 
a  broad  needle,  and  the  lens  removed  with 
a  curette.  When  the  staphyloma  is  of 
some  standing  it  must  be  removed,  and 
this  is  best  done  by  Mules'  operation, 
clearing  out  the  contents  of  the  sclerotic 
and  inserting  a  glass  ball,  which  will 
retain,  for  an  artificial  eye,  the  power  of 
moving. 

Injur  ies  of  the  Cornea. — Foreign  bodies 
may  be  embedded  in  the  cornea.  Symp- 
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toms  are,  irritability  of  the  affected  eye 
with  lachrymation,  spasmodic  closure  of 
the  lid  with  a  feeling  of  grittiness. 

Treatment. — Place  the  patient  opposite 
a  good  light,  and  use  a  cocaine  disc  oi-  a 
2  per  cent,  solution  of  cocaine  to  procure 
local  anaesthesia,  evert  the  lower  lid  and 
examine  the  cornea  with  oblique  illumi- 
nation; if  the  foreign  body  be  seen,  re- 
move it ;  if  not,  evert  the  upper  lid  and 
remove  it.  If  the  foreign  body  have  not 
penetrated  deeply,  remove  it  with  a  spud 
or  broad  needle.  If  the  substance  have 
deeply  penetrated,  u.se  eserine  drops  and 
then  introduce  a  broad  needle  into  the 
substance  of  the  cornea  by  the  side  of  the 
foreign  body,  pass  this  needle  behind  it, 
thus  gi\'ing  a  firm  support,  then  remove 
the  foreign  body  with  another  needle. 
Should  the  substance  be  lying  close  to  the 
anterior  chamber,  one  broad  needle  is  to 
be  passed  into  tbe  anterior  chamber  and 
fixed  behind  the  substance,  whilst  with 
another  the  cornea  is  scraped  through 
until  the  foreign  body  be  reached.  The 
after-treatment  consists  in  olive  or  castor- 
oil  drops,  protection  from  light,  and  atro- 
pine or  belladonna  lotion ;  if  necessary, 
leeches  may  be  applied.  If  the  foreign 
body  be  forced  into  the  anterior  chamber, 
make  an  incision  through  the  coi-nea  and 
remove  the  foi'eign  body  with  forceps, 
performing  iridectomy  if  necessary. 
When  the  foreign  body  consists  of  iron 
or  steel,  use  the  electro-magnet  to  with- 
draAv  it.  Should  a  foreign  body  remain, 
very  great  irritation  ensues,  keratitis 
arises,the  epithelium  of  the  cornea  becomes 
white  and  swollen,  and  the  foreign  body 
is  loosened.  The  keratitis  subsides  when 
the  sub.stance  isremoved,but  is  sometimes 
obstinate,  and  a  nebula  is  often  left.  A 
particle  of  iron  or  steel  often  leaves  a 
rust  mark  in  the  form  of  a  ring  with  a 
clear  centre,  but  this  usually  soon  dis- 
appears. 

Abrasions  of  the  Cornea  result  from 
direct  injury,  as  the  scratch  of  a  nail,  or 
in  leapers  from  the  stroke  of  an  ear  of 
corn,  or  from  laceration  with  an  infant's 
finger  nail,  etc. 

Hymptoms. — Pain,  photophobia,  great 
lachrymation,  injection  of  the  conjunc- 
tiva, and  a  feeling  of  something  in  the 
eye.  On  examination  with  oblique  illu- 
mination and  a  good  light  the  abrasion 
will  be  seen  as  a  shining  spot.  In  healthy 
persons  this  is  easily  recovered  from,  but 
in  delicate  individuals  diffuse  .suppura- 


eye  may- 


tive  keratitis  with  los.s  of  the 
follow. 

Treatment. — Castor  oil  dropped  in  the 
eye  every  hour.  Protect  the  eye  from 
light  with  a  pad  or  bandage.  Atropine 
discs  or  drops.  Belladonna  fomentations 
and  leeches  if  the  eye  be  painful.  Opiates, 
If  suppurative  inflammation  occur  it 
must  be  treated  as  before  directed. 

Functured  and  Incised  Wounds. — Sim- 
ple incised  wounds  of  the  comea,  as  made 
in  operations,  generally  heal  quickly. 
Accidental  wounds  if  complicated  with 
contusion,  etc.,  may  be  followed  by  sevei-e- 
inflammation.  Penetrating  wounds  of 
the  cornea  are  followed  by  escape  of  the 
aqueous  humour,  with  frequently  protru- 
sion of  the  iris. 

Treatment. — If  prolapse  of  the  iris  be 
recent  and  slight,  the  upper  eyelid  may 
be  rubbed  over  the  cornea,  and  then 
raised  suddenly,  exposing  the  eye  to  a 
bright  light,  when  the  pupil  may  con- 
tract and  relieve  the  iris.  Or  drops  of 
atropine  or  eserine  may  have  a  like  effect. 
Careful  pressure  with  a  probe  or  flat 
spatula  may  be  tried.  When  the  iris 
cannot  be  reduced  or  i-etained  it  should 
be  excised.  If  the  prolapse  be  more  than 
a  week  old,  should  it  be  extensive  and 
marginal,  repeated  punctiu-es  with  a  fine 
needle  will  allow  the  aqueous  to  escape 
and  the  corneal  wound  to  close.  If  the 
protruded  iris  cannot  be  returned  it  may 
be  touched  with  nitrate  of  silver.  Should 
adhesion  drag  on  the  pupil,  it  is  best  to 
make  an  iridectomy  in  the  ojiiJosite  direc- 
tion.— General :  Protect  the  eye  from  light 
by  compresses  and  shades  for  fourteen  or 
twenty -one  days,  and  afterwards  specta- 
cles. Apply  leeches.  Keep  the  pupil 
dilated  with  atropine,  and  treat  any  iritis 
or  keratitis  which  may  stipervene. 

Sclerotitis,  or  Episcleritis,  consists  in  in- 
flammation of  the  episclera  or  capsule  of 
Tenon  (the  loose  fibrous  covering  of  the 
sclerotic),  together  with  .some  amount  of 
inflammation  of  the  .sclerotic,  and  maybe 
the  conjunctiva. 

Causes. — It  occui"s  in  rheiiniatic  indi- 
viduals, and  occasionally  in  struma  or 
syphilis.  One  form  is  common  in  ansemic 
and  del)ilitated  women,  and  is  as.sociated 
with  uterine  derangement^;,  pregnancy, 
etc. 

Sym])tom.s. — 1.  A  dusky  red  spot  or 
spots  close  to  the  corneal  margin  or  over 
the  insertion  of  one  of  the  recti  tendon.-. 
The  redness  is  under  the  conjunctiva,  and 
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is  only  slightly  elevated.  2.  If  the  red 
patch  be  very  close  to  the  cornea  the 
latter  may  become  opaque  (sclei'o- 
tising  opacity).  3.  The  pain  may  be 
slight,  of  an  aching  character,  but  in 
some  cases,  especially  if  there  be  compli- 
cations, is  paroxysmal  and  circumorbital. 
The  course  of  the  cUsease  is  very  chronic, 
the  symptoms  being  apt  to  recur.  As  a 
rare  event,  thinning  of  the  sclerotic  may 
result,  with  the  formation  of  staphyloma,  i 

Complications. — Keratitis,  phlyctenu- ! 
lar  ophthalmia,  iritis,  and  irido-choroi- 1 
ditis.  i 

Treatment. — Atropine  drops.  Wai-m  i 
fomentations  and  the  eye  protected  from 
light.  Belladonna  and  glycerine  to  the 
brow  or  temple.  In  chronic  cases,  blis- 
ters to  the  temple  and  compresses  to  the 
closed  lids. — Internally:  Salicylate  of  soda; 
quinine  and  calomel ;  iodide  of  potassium. 
If  syphilis  be  suspected,  give  mercvu-y.  In 
strumous  cases,  cod-liver  oil,  maltine,  etc. 
In  obstinate  cases,  excite  profuse  diapho- 
resis by  the  hypodermic  injection  of  pilo- 
carpine, hot  baths,  Tiii'kish  baths,  etc. 
If  keratitis  be  present,  sclerotomy  is 
useful. 

Cy ditis,  or  Inflammation  of  the  Ciliary 
Body. — Causes.  Injuries,  as  penetrating 
woimds  in  the  dangerous  region  which 
•extends  one-thii-d  of  an  inch  round  the 
cornea  ;  dislocation  of  the  lens  ;  foreign 
bodies  or  any  mechanical  injury.  Secon- 
dary to  inflammation  of  the  choroid  and 
iris.  In  debilitated  persons  suffering 
from  an£emia,  uterine  complaints,  over- 
work, etc.  The  disease  has  a  great 
tendency  to  recur,  and  generally  affects 
one  part  more  than  another. 

Syinptoms. — 1.  Pain  and  tenderness 
on  pressvn-e  over  the  ciliary  region.  2. 
Sclerotic  zone.  3.  Increased  tension.  4. 
Turbidity  of  the  vitreous.  5.  Photo- 
phobia and  lachi-ymation.  6.  Impair- 
ment of  vision.  7.  Iritis  is  generally 
conjoined,  and  hypopyon,  with  turbidity 
of  the  aqueous,  and  deepness  of  the  an- 
terior chamber. 

Sequelce.  —  Glaucoma  ;  sympathetic 
ophthalmia  ;  disease  of  the  iris,  choroid, 
retina ;  and  cataract. 

Treatment. — Leeches  to  the  temple. 
Belladonna  fomentations.  Opiates  to 
relieve  the  pain.  Liberal  diet;  attention  to 
the  bowels;  q  uinin  e  or  bark.  Wlien  caused 
by  injury,  if  it  be  not  soon  subdued, 
extirpation  of  the  eye  must  be  performed 
to  save  the  other  eye  from  sympathetic 


inflammation.  Should  the  disease  occur 
in  debilitated  subjects,  give  tonics,  and 
in  women,  attend  to  the  uterine  functions. 
When  tension  is  increased,  perform 
iridectomy. 

Injuries  of  the  Sclerotic. — Simple  incised 
wounds  heal  readily.  Perforating  wounds 
are  generally  complicated  with  injury  or 
protrusion  of  the  iris,  ciliary  body, 
choroid,  retina,  vitreous,  lens,  its  capsule 
or  suspensory  ligament ;  anothei-  compli- 
cation is  the  lodgment  of  a  foreign  body; 
thirdly,  intraoculai-  hemorrhage  is  of 
frequent  occurrence.  There  is  gi-eat 
risk,  especially  if  the  wound  be  in  the 
ciliary  region,  of  sympathetic  ophthalmia. 
If  the  force  producing  the  wound  be 
great  and  the  instrument  blunt,  the 
symptoms  arising  from  concussion  of  the 
eyeball  will  be  present,  as  sub-conjunc- 
tival  haemorrhage,  paralysis  of  one  or 
more  of  the  recti,  implication  of  the  iris, 
choroid,  retina ;  detachment  or  lacera- 
tion of  the  capsule  of  the  lens  ;  haemor- 
rhage into  the  anterior  chamber  or 
vitreous,  etc.;  concussion  or  laceration  of 
the  optic  nerve,  etc.  These  wovmds  are 
apt  to  gape,  and  this  is  best  prevented  by 
a  very  fine  silk  sutiire  passed  from  within 
outwards.  Wounds  of  the  sclerotic  are 
treated  in  a  similar  manner  to  corneal 
wound ;  of  course,  if  the  injury  be  so 
severe  that  the  eye  is  hopelessly  damaged 
for  all  purposes  of  vision,  evisceration  by 
Mules'  method  is  advisable. 

Rupture  of  the  Sclerotic  is  a  very 
serious  injury  following  blows  on  the 
eye,  etc.  The  rupture  which  occurs  on 
the  side  opposite  to  that  on  which  the 
violence  is  applied,  is  situated  close  to 
the  margin  of  the  cornea  at  the  upper 
and  inner  part  of  the  globe.  There  may 
be  protrusion  or  detachment  of  the 
iris,  dislocation  of  the  lens,  intraocular 
haemorrhage,  escape  of  vitreous,  etc. 

Treatment. — Rest  to  the  eye,  which 
should  be  kept  closed  by  a  pad  and 
bandage.  Two  or  three  leeches  when 
thei-e  is  pain.  If  the  eye  have  lost  per- 
ception of  light  at  the  end  of  a  fort- 
night, extii'pation  is  to  be  I'ecommended. 
When  there  is  subconjunctival  disloca- 
tion of  the  lens,  unless  the  latter  be 
lodged  in  the  margins  of  the  wound,  it 
is  better  not  to  remove  it  until  the 
sclerotic  wound  be  healed. 

Iritis,  or  Inflammation  of  the  Iris. 
— Causes.  Pi'imary  iritis  is  due  to 
syphilis,  rheumatism,  gout,  exposure  to 
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cold,  or  injury.  Secondary  iritis  accom- 
panies inflammation  of  the  tissues  in 
the  vicinity,  as  the  cornea,  choroid,  etc. 
Iritis  is   most  common  in   youth  and 


middle  age. 

Symptoms. — 1.  The  iris  loses  its  bril- 
liancy, changes  its  colour  to  that  of  a 
yellowish  red,  blended  with  the  oiiginal 
colour ;  a  blue  iris  becoming  green ;  a 
brown,  reddish  brown.  It  appeal's 
muddy,  and  is  deprived  of  its  striatiou. 
Lymph  is  effused  on  the  anterior  or  pos- 
terior surfaces,  or  in  its  substance.  2. 
Pupil  is  contracted  and  the  movements 
sluggish.  3.  The  lymph  effused  adheres 
to  the  capsule  of  the  lens  (posterior 
synechia),  or  to  the  cornea  (anterior 
synechia),  or  all  round  the  margin 
(complete  synechia).  4.  The  sclerotic 
zone  is  well  marked.  5.  The  con- 
junctiva is  more  or  less  injected.  6. 
The  aqueous  is  increased  and  serous, 
whilst  flakes  of  lymph  impart  a  tur- 
bidity. 7.  Dimness  of  vision.  8.  Feel- 
ing of  distension  in  the  eyeball. 
Severe  paroxysmal  pain,  circumoi'bital 
or  temporal,  and  increased  in  severity  at 
night.  Dull  pain  extending  from  the 
forehead  to  the  back  of  the  head.  9. 
Intolerance  of  light,  and  lachrymation. 
10.  Pever. 

Treatment. — 1.  Keep  the  pupil  fully 
dilated  by  atropine.  2.  Ease  pain  by 
opiates,  etc.  3.  Promote  absorption 
by  mercui'y,  which  may  be  combined 
with  opium. 

Special  Forms  of  Iritis. — 1.  Sypliilitic 
iritis    is    a   secondary   symptom,  and 
generally  attacks  both  eyes,  but  suc- 
cessively.     There    are    the  general 
symptoms  of  iiitis,  but  these  are  often 
insiclious  in  their  origin,  and  adhesions 
alone  may  first  call  attention  to  this 
affection.      The    gi-eat  characteristic 
symptom  is  rapid  efiusion  of  lymph  on 
the  face  of  the  iris,  especially  towards 
the  inner  oi'  outei-  borders,  in  the  form 
of   yellow,   i-eddish,  or  reddish  brown 
nodules.    When  once  cured  the  disease 
is  not  liable  to  recur.     Sometimes  it 
spreads    to    the    choroid,   retina,    or  | 
vitreous  body.    Syphilitic  iritis  is  also 
met  with  in  congenital  syphilis.  Ac- 
cording to  Hutchinson  it  is  more  fre- 
quent in  the  female,  occurs  at  or  about 
five  months,  is  often  bilateral,  is  seldom 
complicated,  and  attended  by  but  few 
of  the   more  severe    symptoms  which 
occur  in  the  adult.     Tlie  efttisiou  of 


lymph  is  very  free,  and  the  danger  of 
pupil  occlusion  great.  Most  of  those 
who  suffer  are  infants  born  within  a 
short  period  of  the  date  of  the  primary 
disease  in  their  parents. 

Treatment.  — In  adults,  calomel  gi-.  ij 
with  opium  gr.  j  night  and  morning,, 
until  the  gums  be  affected,  when  the 
dose  should  be  diminished.  Inunction 
with  img.  hydrarg.  is  sometimes  pre- 
ferable. Quinine  and  good  food  in 
debihtated  persons.  Afterwards,  iodide 
of  potassium  and  iron.  When  the  case  is 
chronic,  perchloride  of  mercury  and 
iodide  of  potassium.  When  mercurv 
cannot  be  used,  turpentine  or  balsam 
copaibse  in  drachm  doses  three  times  a 
day.  Locally  :  Atropine  drops  (gr.  ij  to 
3j),  or  atropine  discs,  applied  three  times 
a  day,  and  belladonna  lotion  (ext. 
belladonn.  gr.  v,  aq.  ad  3]).  If  there 
be  much  congestion  a  leech  is  useful. 
When  there  is  much  pain,  cocaine  discs- 
will often  relieve  it ;  if  this  fail,  perform 
paracentesis  of  the  cornea,  and  should 
it  still  continue,  iridectomy  is  advisable, 
a  measui'e  which  should  also  be  adopted 
if  permanent  adhesions  remain.  Blisters 
are  useful  in  the  chronic  form.  It  i& 
important  to  guard  the  eye  from  light, 
and  only  to  use  the  other  for  locomotive 
purposes,  and  not  for  reading  or  fine 
work. 

2.  Rheumatic  Iritis. — In  this  form 
the  iritis  is  plastic,  but  lymph  is  eflused 
in  a  smaller  quantity  than  in  the 
syphilitic  form.  There  is  more  j^ain  and 
intolerance  of  hght,  and  the  iris  is  less 
swollen  and  muddy  than  in  the  pre- 
ceding variety.  Pepeated  recurrences 
are  common.  Inflammatory  fever  is 
well  marked.  The  cornea  may  be  hazy, 
and  the  sclerotic  injected  and  of  a  pur- 
plish colour.  Gonorrhojal  rheumatism 
may  be  followed  by  a  rheumatic  iritis. 

3.  Oouty  Iritis,  occurring  in  the 
children  of  gouty  parents,  has  beeu 
described  by  Jonathan  Hutchinson.  It 
occurs  at  an  early  age,  and  is  insidious, 
painless,  and  pei\sistent ;  without  any 
attack  of  acute  inflammation,  adliesions 
quickly  form  between  the  iris  and  the 
capsule  of  the  lens.  The  pupil  becomes 
excluded,  then  occluded,  and  lastly, 
ettusion  behind  the  iris  completes  the 
disorganisation  of  the  eye.  It  attacks 
one  eye  fii-st,  advancing  to  almost  total 
loss  of  siglit ;  then  the  other.  It  is  very 
intrncta  ble. 
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Treatment  of  Rheumatic  and  Gouty 
JHtis. — Leeches  at  the  commencement 
in  strong  persons.  Mercury  in  small 
doses,  combined  with  Dover's  powder  and 
tartar  emetic,  must  be  given  to  prevent 
or  limit  lymph  exudation.  Quinine 
or  bark  should  be  administered  at  the 
same  time.  Salicylate  of  soda  or  iodide 
of  potassium,  with  bicarbonate  of  soda, 
is  often  useful.  Colchicum  occasionally 
is  of  service.  Hypodermic  injections  of 
morphia  to  relieve  pain,  or  opium  (gr.  j 
in  pill),  or  cocaine  discs.  In  obstinate 
cases,  turpentine,  or  Ohian  turpentine, 
and  blusters. — Locally:  Atropine  drops 
and  belladonna  lotion.  If  atropine 
chsagree,  duboisin  may  be  used  in  the 
form  of  the  neutral  sulphate  (gr.  i — iv 

3])- 

4.  Serous  Iritis  —  Aquo-Cajmditis — 
Kerato-Iritis,  or  Keratitis  Punctata. 

Causes.  —  Rheumatism,  congenital 
syphilis,  disordered  menstrual  functions, 
renal  disease,  and  sympathetic  oph- 
thalmia. 

The  disease  is  insidious  and  chronic, 
with  but  httle  tendency  to  plastic  exu- 
dation. 

Symptoms. — 1.  The  cornea  is  diffusely 
hazy,  and  the  seat  of  opacities,  due  to 
the  deposit  of  some  material  upon  the 
membrane  of  Descemet ;  these  take 
the  form  of  brownish  dots  arranged 
pyi'amidally  with  the  apex  upwards 
towards  the  pupil,  and  varying  from  the 
size  of  a  pin's  head  upwards,  the  smaller 
being  at  the  apex.  When  looked  at  by 
focal  illumination  the  dots  appear  of  a 
greyish  coloui-. 

2.  Increased  secretion  of  serous  and 
turbid  aqueous,  with  abnormal  depth 
of  the  anterior  chamber.  Increased 
ten.sion. 

3.  The  pupil  is  sluggish  and  slightly 
dilated.  The  iris  is  pushed  back- 
wards and  is  concave  in  front.  Total 
posterior  synechia.  Increased  ciliary 
redne.ss. 

Subjective. — 1.  Dimness  of  sight.  2. 
Distension  and  fulness  of  the  eyeball. 
3.  Pain  of  a  dull  aching  character  in 
the  forehead  or  back  of  head. 

Treatment. — Iodide  of  potassium  and 
iron.  Quinine.  Subcutaneous  injections 
of  pilocai-pine.  Turpentine  in  5j  doses,  or 
Chian  txu'pentine  gv.  v  om.  3  h.  In  chil- 
dren, sjT.  ferr.  phosph.  co.,  or  .syr.  ferr. 
iodid.  with  hydrarg.  c.  creta.— Locally ; 
Atropine  drops  and  belladonna  lotion ; 


leeches;  hot  fomentations.  If  there  be- 
much  tension,  eserine  drops  and  paracen- 
tesis cornejB. 

5.  Traumatic  Iritis  follows  a  wound 
of  the  iris,  lens,  or  both.  When  the 
lens  is  swollen  it  presses  on  the  back  of 
the  iris  and  acts  as  a  source  of  irritation. 
Traumatic  iritis  may  be  acute  or  chronic. 
The  acute  form  supervenes  four  or  five 
days  after  the  injury,  with  chemosis  of 
the  corLjunctiva  and  oedema  of  the  lids. 
There  may  be  effusion  of  lymph  on  the 
surface  of  the  iris  and  in  the  pupil.  In 
other  cases  suppurative  iritis  results,  with 
rapid  exudation,  filling  the  pupil.  The' 
iris  is  hazy,  and  the  surface  covered  with 
puro-lymph ;  hypopyon  is  present ;  the 
cornea  becomes  hazy,  ulcerates,  and  pus 
is  effiised  in  its  substance,  forming  onyx, 
followed  by  perforation. 

Results. — Resolution,  with  more  or  less 
synechia  ;  chronic  iritis ;  implication  of 
the  choroid  and  retina. 

The  chronic  form  commences,  one  or 
two  weeks  aftei'  the  injury,  with  photo- 
phobia and  lachrymation.  The  aqueous 
is  serous,  striae  of  the  iris  indistinct, 
pupil  sluggish  with  dull  pain  in  the- 
eye. 

Treatment. — Lint  dipped  in  ice-cold 
water.  Atropine  drops  and  belladonna 
lotions.  Leeches  to  the  neighbourhood 
of  the  eye.  A  saline  purgative,  followed 
by  the  mineral  acids  and  bark.  When 
chronic,  mercurial  inunction,  and  if  the 
tension  be  increased,  iridectomy.  If  sup- 
purative, warm  fomentations  and  pai'a- 
centesis  cornese,  or  iridectomy. 

Mydriasis,  or  Preternatu/ral  Dilata- 
tion of  the  Pupil.  —  Gauges.  Intra- 
Ocular. — Glaucoma,  diseases  of  the  retina 
and  choroid,  injury  to  the  ciliary  nerves. 

Extra-Ocular. — Paralysis  of  the  whole- 
of  the  third  nerve,  oi'  that  branch  going 
to  the  lenticular  ganglion.  Disease  of 
the  optic  nerve  outside  the  eye.  Cerebral 
tumours.  Hyperajmia  of  the  cervical 
portion  of  the  cord.  Spinal  meningitis. 
New  growths  in  the  cervical  portion  of 
the  cord.    In  insanity. 

Reflex  Gauses. — Acting  through  the- 
sympathetic,  and  producing  spasmodic 
contraction  of  the  dilating  fibres  of  the 
iris  without  the  circular  fibres  being 
paralysed,  as  from  blows  on  the  head, 
gastric  irritation,  worms,  rheumatism, 
etc.  In  order  to  see  that  a  case  of  my- 
driasis is  unaccompanied  with  aft'ection 
of  the  retina,  the  patient  is  made  tO' 
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look  through  a  pin  hole  in  a  card  which 
has  a  blackened  surface  next  the  eye, 
and  if  the  I'etina  be  unaffected  he  will 
be  able  to  see  clearly. 

Mydriatic  Drugs. — Belladonna,  atro- 
pine, homatropine,  duboisia,  duboisin, 
hyoscyamus,  hyoscyamine,  stramonium, 
etc.  These  act  by  stimulating  the  sympa- 
thetic, and  paralysing  the  third  nerve. 

Myosis,  or  Preternatural  Contraction 
of  the  Pujnl.  Causes. — Habitual  con- 
traction of  the  pupil  in  accommodation 
for  near  vision,  as  in  jewellers,  watch- 
makers, engravers,  etc.  Affection  of  the 
sympathetic,  as  in  diseases  of  the  upper 
part  of  the  spinal  cord  which  communi- 
cates with  the  cervical  ganglia.  Pressure 
on  the  cervical  sympathetic  by  tumours. 
General  paralysis  of  the  insane.  In  the 
early  stages  of  simple,  tubercular,  and 
cerebro-spinal  meningitis.  Cerebral  apo- 
plexy. Intracranial  tumours  at  the  origin 
or  course  of  the  third  nerve.  At  the 
commencement  of  hysterical  or  epileptic 
attacks.  In  tobacco  amblyopia.  Opium 
poisoning.  Calabar  bean,  or  its  active 
principle,  eserine,  produces  myosis,  also 
pilocarpine,  muscarin,  and  nicotine.  In- 
equality in  the  size  of  the  pupils,  the 
smaller  one  being  the  fixed  one,  is  the 
cardinal  symptom  of  pai'alysis  of  the 
sympathetic  (Hutchinson). 

Operations  on  the  Iris. 

Artificial  Pupil  is  an  opening  made 
in  the  iris  to  serve  as  a  pupil  in  cases 
where  the  natural  pupil  is  covei'ed  by  a 
central  leucoma,  or  there  is  complete 
posterior  synechia,  or  occlusion  of  the 
pupil,  and  lastly,  in  central  lamellar 
cataract,  to  bring  the  pupil  opposite  a 
clear  part  of  the  lens.  The  patient 
must  have  a  clear  perception  of  light, 
and  be  able  to  distinguish  the  shadow 
of  the  hand  between  the  eye  and  the 
light  at  a  distance  of  two  feet ;  and 
lastly,  there  must  be  no  inflammation 
present. 

There  are  three  methods  of  operating : 
1.  Incision;  2.  Ligature;  3.  Excision. 

The  Operation  by  Incision — Iridotomy 
— can  only  be  performed  when  the  iris 
retains  its  contractile  power  and  is  not 
adherent  to  the  cornea  or  lens.  It  is 
practically  limited  to  cases  of  prolapsus 
iridis,  producing  occlusion  of  the  pupil 
after  cataract  operations. 

Operation. — A  4  per  cent,  solution  of 
cocaine  will  secure  anaesthesia  in  opera- 
tion on  the  iris.    The  best  situation  for 


artificial  pupil  is  as  near  the  centre  as 
possible,  at  the  lower  and  inner  part 
of  the  iris,  next  in  the  lower  and 
outer.  The  eye  being  ansesthetLsed  is 
steadied  with  a  wire  speculum  and  fixa- 
tion forceps.  A  narrow-bladed  knife 
or  cutting  needle  with  its  edge  back- 
wards is  introduced  through  the  sclerotic 
•^^jj-ths  of  an  inch  from  the  temporal 
margin  of  the  cornea  in  the  transverse 
diameter,  perpendicular  for  ^th  of  an 
inch,  then  inclined  greatly  backwards 
towards  the  temple  and  made  to  pierce 
the  iris  from  behind,  j^th  of  an  inch 
from  the  temporal  border.  By  inclin- 
ing the  handle,  the  edge  of  the  knife  is 
brought  against  the  iris  and  made  to  cut 
it  during  withdrawal. 

Modifications.  —  Bowman  punctm'es 
the  cornea  midway  between  the  centre 
and  external  border,  passes  a  narrow, 
blunt-pointed  knife  through  the  punc- 
ture and  through  the  pupil  to  the 
posterior  surface  of  the  inner  half  of 
the  iris,  which  is  divided  by  cutting  for- 
wards. Other  surgeons  prefer  puncturing 
the  cornea  close  to  its  edge,  passing  the 
knife  as  far  as  the  middle  of  the  iris, 
and  dividins;  this  from  before  backwards. 
Instead  of  a  knife  Wilde's  canula-scis- 
sors  are  sometimes  used  to  divide  the  iris, 
especially  in  cases  where  the  iris  cannot 
contract,  cutting  with  two  incisions  a 
triangiilar  flap. 

2.  Oj)eration  by  Ligature. —  Iridode- 
sis  (Critchett). — ThLs  opei-ation  gives  a 
regulai'  pupil  of  a  size  in  accordance  with 
the  operator's  will,  and  does  not  cause 
bleeding  into  the  anterior  chamber,  but 
is  liable  to  be  followed  by  chronic  iritis. 
It  is  used  in  cases  of  central  lamellar 
cataract,  central  opacity  of  the  cornea, 
conical  cornea,  and  narrowing-  of  the 
pupil  with  synechia. 

Ojyeratinn. — The  eye  being  anjpsthe- 
tised,  and  fixed  with  a  speculum  and 
forceps,  the  cornea  is  punctured  with  a 
broad  needle  at  that  part  of  its  margin 
wliere  the  pupil  is  to  be  placed.  A 
siifKciently  large  opening  having  been 
made,  a  loop  of  fine  silk  is  laid  over  the 
wound.  Througli  this  loop  the  c^nula- 
forceps  is  introduced,  and  a  portion  of 
iris  seized  midway  between  its  borders, 
and  drawn  out  through  the  wound.  An 
assistant  seizes  each  end  of  the  ligature 
with  cilia  forceps,  and  ties  it  clo.«!e  to  the 
cornea,  strangulating  tlie  prolapsed  por- 
tion of  iris.    The  ends  of  the  ligature 
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aie  cut  off,  the  eye  closed,  and  both  eyes 
bandaged.  The  knot  drops  off  in  a  day 
or  two,  and  the  iiis  has  meanwhile 
become  adherent  to  the  cornea.  If  the 
pupil  have  to  extend  to  the  border  of  the 
iris  the  margin  must  be  seized  by  the 
forceps,  or  an  iris  hook  can  be  used. 

3.  Excision.  —  Iridectomy.  —  Instru- 
ments required  :  1.  Anaesthetic,  or  4  per 
cent,  solution  of  cocaine ;  2.  Speculum;  3. 
Toothed  forceps ;  4.  Iiidectomy  knives, 
or  Sichel's  cataract  knife  ;  5.  Iiis  for- 
ceps;  6.  Iris  hook  ;  7.  Capsule  scissors; 
8.  Light  curved  scissoi's;  9.  Lint  or 
absorbent  cotton;  10.  Compress  and 
bandage;  11.  Atropine  drops;  12.  Small 
sponge  and  basin;  13.  Hot  and  cold 
water. 

Iridectomy  is  employed  to  make  an 
artificial  pupil  in  almost  all  cases  where 
this  measure  is  necessary,  and  is  then 
termed  optical  iridectomy :  it  is  also  used 
to  relieve  increased  tension,  as  in  glau- 
coma and  irido-choroiditis,  when  it  is 
called  antiphlogistic  iridectomy. 

Antiphlogistic  Iridectomy. —  In  this 
operation  the  excision  of  the  iris  should  be 
made  upwards,  so  that  it  will  be  covered, 
in  some  measure,  by  the  upper  lid,  and 
as  much  of  the  iiis  as  possible  should  be 
removed,  including  the  greater  circum- 
ference. An  anaesthetic  is  administered, 
or  local  anaesthesia  procured  by  means 
of  the  cocaine  solution,  and  the  eye  con- 
trolled with  the  speculum  and  forceps, 
the  latter  being  applied  opposite  the 
point  of  puncture.  A  Sichel's  cataract 
knife  is  inti'oduced  perpendicularly  to 
the  surface  of  the  sclerotic  at  its  junc- 
tion with  the  cornea,  or  a  little  outside 
this,  and  passed  on  until  it  have  entered 
the  anterior  chamber,  when  the  edge  is 
directed  upwards  and  forwards  with  a 
slight  vertical  to  and  fro  movement,  until 
the  incision  extend  to  one-eighth  of  the 
circumference.  The  knife  is  gradually 
withdrawn,  allowing  the  evacuation  of  the 
aqueous  humour.  The  curved  iridectomy 
forceps  is  introduced  closed,  as  far  as 
the  margin  of  the  pupil,  which  is  seized 
and  di'awn  out.  An  assistant  makes 
a  vertical  cut  with  scissors  right  up  to 
the  margin  of  the  iiis,  then  the  operator 
tears  the  part  held  by  the  foi'ceps  from 
its  attachment,  as  far  as  the  other  ex- 
tremity of  the  wound,  and  removes  it  by 
another  vertical  cut.  If  theie  be  bleed- 
ing into  the  anterior  chamber  the  edges 
of  the  wound  should  be  separated  with  a 


curette,  and  gentle  pressure  made  on  the 
eyeball. 

Modification.- — Many  surgeons  use  a 
lance-shaped  iridectomy  knife  to  make 
the  incision,  and  instead  of  iridectomy 
forceps  a  Tyrrell's  hook,  introduced 
on  its  side,  turned  downwards  when  it 
reaches  the  pupil,  and  withdrawn,  along 
with  the  portion  of  iris,  with  the  hooked 
part  looking  forwards. 

Optical  Iridectomy  is  performed  in  a 
similar  manner,  but  a  small  central  por- 
tion only  of  the  iris  is  to  be  removed. 
A  broad  needle  is  used  to  make  the  in- 
cision, which  is  confined  to  the  cornea, 
and  Tyrrell's  hook  is  used  to  seize  and 
draw  out  the  iris.  If  the  edge  of  the 
iris  be  adherent,  the  opei'ation  of  corelysis 
may  be  performed  previously,  or  the 
canula-foiceps  may  be  introduced  and 
the  iris  seized.  In  this  case  the  artificial 
pupil  is  smaller  than  in  the  previous 
opei'ation,  and  made  as  near  the  centre 
as  possible,  never  being  placed  upwards 
if  this  can  be  avoided. 

Corelysis,  or  Streatfeild's  Operation,  for 
rupture  of  adhesions  uniting  the  margin 
of  the  pupil  and  the  lens.  The  eye  is 
fixed  as  usual,  a  puncture  is  made  in  the 
cornea  on  the  side  opposite  the  adhe- 
sion, and  Streatfeild's  spatula-hook 
introduced  through  the  pupil,  the  a,dhe- 
sion  separated  with  its  spatula  edge,  and 
if  this  cannot  be  done,  torn  through  with 
the  hook.  When  the  adhesions  are  too 
strong,  canula-scissors  are  used  to  cut 
them. 

Irido  -  Choroiditis,  or  inflammation, 
affecting  primarily  the  iris,  and  second- 
arily the  choroid. 

Causes. — Recurrent  iritis,  with  com- 
plete posterior  synechia,  producing  ex- 
clusion of  the  pupil,  with  accumulation 
of  the  aqueous  in  the  posterior  chamber. 

Symptoms. — Those  of  recurrent  iritis 
with  efi'usion  of  lymph  in  the  pupil, 
covering  the  lens.  Bulging  of  the  iris 
by  the  aqueous,  rendering  the  surface 
convex  and  irregularly  knotty.  Striation 
indistinct.  Opacities  and  cloudiness  of 
the  vitreous.  Vision  is  impaired.  Ten- 
sion is  increased  at  the  beginning,  but 
diminished  below  the  normal  at  a  more 
advanced  state. 

Treatment. — Iridectomy  and  the  general 
treatment  for  iritis. 

Choroido -Iritis  is  inflammation,  pri- 
marily in  the  choroid,  secondai'ily  in  the 
iris. 

28 


434 


OPHTHALMIC. 


6'ymptoms. — 1.  Diminished  vision.  2. 
Dilated  and  sluggisli  pupil.  3.  Cloudy 
vitreous.  These  ave  followed  by  a 
gradual  and  subacute  iritis.  The  field 
of  vision  becomes  more  contracted,  and 
at  parts  lost,  from  detachment  of  the 
retina  and  atrophy  of  the  clioi'oid.  The 
tension  is  lessened  as  the  disease  ad- 
vances. 

Treatment.  —  The  same  as  that  for 
syphilitic  retinitis. 

Sympathetic  Ophthalmia  is  an  inflam- 
mation occurring  in  an  eye  subsequently 
to  an  injury  of  the  opposite  eye. 

Causes. — Wounds  of  the  eye,  especially 
penetrating  and  lacerated  wounds  in  the 
ciliary  region ;  injuries  attended  with  the 
lodgment  of  a  foreign  body  in  the 
globe ;  adhesions  of  the  iris  to  the 
margins  of  a  wound  ;  degenerative 
changes  in  an  eye  which  has  lost  its 
vision  from  any  cause  It  is  most 
common  and  rapid  in  the  young. 

Symjitoms. — There  are  two  forms  :  one, 
consisting  in  an  irritable  condition  of  the 
uninjured  eye,  is  termed  sympathetic 
irritation,  and  is  unaccompanied  with 
plastic  effusion ;  the  other,  or  sympathetic 
ophthalmia,  is  associated  with  rapid 
plastic  eifusion. 

Sympathetic  Irritation  has  the  follow- 
ing symptoms. — 1.  The  eye  soon  becomes 
fatigued,  is  easily  congested,  and  lachry- 
mation  readily  occurs.  2.  Vision  is,  as  a 
rule,  normal,  but  cannot  be  sustained 
for  any  length  of  time.  3.  Accommo- 
dative power  is  sometimes  lessened.  4. 
The  field  of  vision  may  be  contracted.  5. 
Neuii'algic  pains  may  occur  in  the  sound 
eye.    6.  Some  intolerance  of  light. 

Sympathetic  Ophthalmia  has  the  follow- 
ing symptoms. — 1.  The  eye  is  soon 
fatigued,  and  easily  watei-s.  2.  Slight 
conjunctival  redness.  3.  Increased  sensi- 
tiveness to  light.  4.  Power  of  accommo- 
dation diminished.  These  are  followed 
by  :  5.  Sclerotic  zone.  6.  Iritis,  with 
effusion  of  the  lymph  in  the  substance 
of  the  iris ;  the  pujiil  is  soon  fixed  by 
adhesions,  affecting  the  whole  posterior 
surface  of  the  iiis,  to  the  lens  capsule, 
and  cannot  be  dilated ;  the  striation  of 
the  iris  is  lost.  7.  Irido-cyclo-choroiditis 
subsequently  ensues,  the  lens  becoming 
opaque  and  covered  on  its  posterior 
surface  with  thick  exudations  from  the 
ciliary  body.  8.  Pain  is  at  first  absent, 
though  at  a  later  stage  there  may  be  i 
supraorbital  pain,  and  the  eye  is  tender. ) 


I  There  is  generally  pain  on  pressure  over 
I  the  ciliary  region  of  the  exciting  eye. 
In  slighter  cases  the  symptoms  are  those 
of   serous  iritis.     Tension   is  at  fii-«t 
increased,  but  as  the  disease  advances 
the  vitreous   ati'ophies  and  tension  is 
diminished.    This  disease  is  difficult  to 
arrest,  and  exceedingly  apt  to  recur  ;  it 
usually  manifests  itself  from  six  to  eight 
weeks  after  the  injury  to  the  first  eye. 
Von  Grasfe  pointed  out  that  a  suppui-ative 
inflammation  of  the  injured  eye  seldom 
excites  sympathetic  ophthalmia  in  the 
other.    Sympathetic  irritation  is  a  reflex 
neurosis    through   the   agency  of  the 
ciliary  nerves.    With  regard  to  sjTnpa- 
thetic  ophthalmia,   the   most  rational 
explanation   is   that   this   arises  from 
transference  of   bacteria    through  the 
lymph  sti-eam  accompanying  the  central 
vessels  of  the  optic  nerve  to  the  apex  of 
the  orbit,  reaching  the  brain,  and  thence 
being  carried  vnth.   the  lymph  stream 
into  the  intersheath  space  of  the  optic 
nerve. 

Treatment  of  Sympathetic  Irritation.  — 
Removal  of  the  exciting  eye.  Rest  the 
sympathising  eye  by  abstaining  from 
work,  a  dark  i-oom,  and  by  means  of 
dark  glasses.  Locally,  a  weak  solution 
of  atropine  (gr.  j  to  5j).  Internally, 
quinine  and  belladonna. 

Of  Sympathetic  Ophthalmia. — If  the 
injured  eye  be  irrepai-ably  lost  it  should 
be  at  once  extii-pated.  Allien  the  in- 
jui-ed  eye  retains  some  sight  it  should 
not  be  removed,  as  eventually  it  may  be 
the  better  of  the  two.  Absolute  rest  in  a 
darkened  room  for  six  to  eight  months  is 
imperative,  and  when  the  patient  takes 
exercise  he  must  wear  dark  neuti-al 
glasses.  A  generous  diet  is  neces- 
sary. Pilocarpine,  quinine,  ii'on,  bark, 
nux  vomica,  the  mineral  acids,  and 
belladonna  are  the  most  useful  di'ugs. 
Inunction  of  mercury  is  sometimes  of 
service.  If  the  inflammation  be  arrested 
it  is  generally  necessary  to  perform  an 
iridectomy,  and  remove  the  lens  at  the 
same  time.  When  there  is  increased 
tension  sclerotomy  is  the  preferable 
operation. 

Cataract  is  an  opacity  of  the  lens,  lens 
capsule,  or  both ;  these  varieties  are 
termed  lenticular,  capsular,  and  capsulo- 
leuticular.  The  consistence  of  cataracts 
varies,  so  that  they  ai'e  divided  into  soft 
and  hard.  Accordingly  as  the  periphery 
or    centre   is    chiefly   implicated,  the 
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cataract  is  distinguished  as  cortical  or 
nuclear. 

Causes. — 1.  In  old  age  (senile  cataract). 
2.  It  may  be  congenital  (congenital 
cataract).  3.  From  injury  (traumatic 
cataract).  4.  Secondai-y  to  disease  of 
the  iris,  choroid,  or  I'etina  (secondary 
cataract).  5.  From  constitutional  disease, 
as  in  diabetes  (diabetic  cataract),  in- 
herited syphilis,  etc.  6.  Certain  poisons, 
as  ergot. 

Soft  Cataract  occurs  from  birth  to 
forty  years  of  age.  It  may  be  con- 
genital, or  the  result  of  injury  or  disease. 
Tlie  cataract  is  of  a  greyish  white  or 
milky  white  colour,  the  lens  may  be  in- 
creased in  size,  and  then  is  closer  to  the 
iris. 

Congenital,  or  Infantile  Cataract. — This 
cataract  is  present  from  birth,  or  occurs 
in  infancy.  Congenital  cataract  is  the 
result  of  defective  nutrition,  or  intra- 
uterine inflammation  ;  it  is  often  accom- 
panied by  nystagmus  or  rhythmical 
involuntary  oscillation  of  the  eyeball. 
The  eyes  may  be  below  the  normal  size, 
and  there  may  be  defective  intellect. 

This  cataract  may  be  nuclear  or  lami- 
nai-.  Nuclear  congenital  cataract  consists 
in  an  opaque  nucleus,  the  peripheral  por- 
tion being  tiansparent. 

Pyramidal,  or  Punctated  Cataract,  is 
met  with  in  infancy,  but  is  not  congenital. 
It  is  due  to  deposit  of  lymph  on  the  an- 
terior capsule,  as  the  result  of  ophthalmia 
neonatorum,  leading  to  perforation  of  the 
cornea.  The  lens  comes  in  contact  with 
Descemet's  membrane,  and  as  it  is  pushed 
back,  carries  a  spot  of  lymph,  which  may 
remain  attached  to  the  cornea,  forming  a 
pyi-amid  with  the  apex  in  the  pupil.  Sa- 
line matter  is  deposited  in  this  lymph 
fi'om  the  aqueous  humour,  and  gives 
it  a  milky  whiteness.  This  form  is 
stationary. 

Laminar  Congenital  Cataract  (la- 
mellar 01'  zonular),  though  probably  con- 
genital, is  not  usually  discovered  until 
childhood.  It  may  follow  convulsions. 
The  teeth,  especially  the  first  molars,  are 
frequently  diseased.  This  cataract  is 
characterised  by  more  or  less  opacity  of 
one  layer  or  lamina  of  the  lens.  The 
nucleus  remains  clear,  but  is  enclosed  in 
the  opaque  lamina,  and  the  periphery  is 
also  of  normal  translucency.  This  cata- 
ract is  often  stationary,  but  finally  all 
the  lens  may  be  implicated.  In  slight 
opacities  the  patient  may  be  able  to  see 


for  years,  though  distant  vision  will  be 
defective  and  not  improved  by  glasses. 

Treatment.  —  When  the  cataract  is 
small  and  central,  a  small  iridectomy 
will  often  afibrd  sufliciently  good  vision 
through  the  clear  peripheral  portion  of 
the  lens.  The  best  methods  of  operation 
foi-  soft  cataract  are  :  (a)  Solution ;  (y8) 
Rectilinear  extraction ;  (y)  Suction. 

Hard  Cataract  occui's  aftei-  the  age  of 
forty,  and  commonly  commences  between 
fifty  and  sixty.  The  lens  is  harder  than 
natural,  but  its  size  is  not  increased.  It 
results  from  vascvilar  changes  leading  to 
impaired  nutrition  in  the  epithelial  cells 
and  fibres  of  the  lens.  The  varieties  ai-e  ; 
1.  Striated,  in  the  form  of  opaque  streaks 
running  from  the  circumfei'ence  to  the 
centre,  and  chiefiy  affecting  the  posterior 
pai't  of  the  lens.  2.  Nuclear :  in  this 
form  the  nucleus  is  opaque,  the  peri- 
pheral part  of  the  lens  being  clear  at 
first.  3.  Black,  due  to  the  nucleus  being 
of  a  dark  brown  mahogany  colour ;  alsa 
in  cataracts  that  have  been  discoloured 
by  cuticular  pigment.  4.  Morgagnian 
cataract  is  one  in  which  the  cortex  has 
liquefied  as  the  result  of  fatty  degeneia- 
tion,  the  lens  capsule  being  filled  with  a 
milky  fluid,  at  the  lower  part  of  which 
lies  the  hard  nucleus. 

Treatment,  by  extraction. 

Symptoms  of  Cataract. — 1.  A  brown,, 
amber,  straw,  or  white  colour  of  the 
pupil.  2.  Gradually  failing  vision,  with 
inability  to  distinguish  type,  but  the  per 
ception  of  light  is  not  lost.  If  the- 
opacity  be  central  the  patient  sees  better 
in  a  dull  light  or  under  the  influence  of 
atropine,  as  the  pupil  is  then  dilated.  3, 
Mobility  of  the  iris  unimpaired,  and 
absence  of  any  symptoms  of  inflammation. 
No  pain. 

Course. — The  opacity  increases  until 
all  useful  vision  be  lost,  and  the  other  eye 
will  eventually  become  afiected.  The 
duration  is  uncertain  and  variable ;  it 
may  be  months  or  years. 

Diagnosis.  —  The  patient  should  be 
seated  on  a  chair,  and  a  lamp  placed  sO' 
that  its  flame  is  on  a  level  with,  but  a 
little  in  front  of,  the  eye  to  be  examined, 
and  about  two  feet  distant  from  it.  The- 
pupil  is  dilated  with  an  atropine  disc.  A. 
convex  glass  of  two  inches  focal  length  is< 
used  as  a  condenser,  to  concentiute  the' 
light  upon  the  eye  (lateral,  oblique,  or 
focal  ilhimination).  By  searching  the' 
margin  of  the  lens,  aided  by  a  magnif}'- 
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ing  glass,  the  faintest  opacities  can  be 
detected  as  white  marks  on  a  black  back- 
ground. Using  the  ophthalmoscopic  mir- 
ror with  a  strong  convex  glass  behind  it, 
the  opacities  appear  black  as  dark  lines 
or  spots. 

Soft  Cataract  is  distinguished  from 
hard  by  the  peiiod  of  life  of  the  patient, 
colour  and  aspect  of  the  opacity,  and  the 
distance  of  the  lens  from  the  iris. 

Operations  for  Cataract. — When  one 
eye  is  affected  with  a  cataract,  the  vision 
of  the  other  being  good,  no  operation  is 
advisable.  If  vision  be  lost  in  one  eye 
and  indistinct  in  the  other,  an  operation 
may  be  performed  on  the  worse  eye.  If 
a  cataract  be  fully  formed  in  both  eyes 
the  two  operations  should  never  be  per- 
formed at  the  same  time.  In  congenital 
cataract  the  operation  is  to  be  accom- 
plished before  teething  commences.  A 
4  per  cent,  solution  of  cocaine,  dropped 
in  at  intervals  of  two  minutes,  for  a 
quarter  of  an  hour,  will  produce  anae- 
sthesia of  the  parts. 

Operations  for  Soft  Cataract. — (a)  By 
Solution,  Division,  or  Discission.  In- 
struments reqviired :  1 .  Atropine  drops 
or  discs;  2.  Anaesthetic,  or  a  4  per  cent, 
solution  of  cocaine ;  3.  Speculum ;  4. 
Lacerating  needles ;  5.  Toothed  forceps  ; 
6.  Absorbent  cotton  or  lint ;  7.  Cold 
water  ;  8.  Compress  and  bandage.  This 
operation  depends  on  the  fact  that  if  the 
lens  capsule  be  freely  opened  the  aqueous 
humour  more  or  less  quickly  dissolves  the 
lens  substance.  It  is  used  in  cases  of 
congenital  cataract  in  infants,  and  in 
diabetic  cataract.  There  are  two  ways 
of  operating :  1.  Through  the  cornea ; 
2.  Thi'ough  the  sclerotic. 

Division  through  the  Cornea — Kerato- 
nyxis. — The  pupil  must  be  well  dilated 
with  atropine ;  the  eyelids  separated  by 
an  assistant  or  with  the  speculum ;  and 
the  eye  fixed  with  forceps.  A  fine  spear- 
shaped  needle  is  used. 

1st  Step. — The  patient  lies  on  his 
back,  and  if  a  child,  chloroform  is  admin- 
istered. The  operator  enters  the  needle 
close  to  the  sclerotic  margin  of  the  cornea, 
at  its  outer  and  lower  part,  and  the  point 
held  perpendicularly  is  ntiade  to  pierce 
the  cornea,  and  is  then  carried  forward 
well  into  the  anterior  chamber ;  the 
handle  is  then  depi-essed  and  the  needle 
can-ied  onward  till  in  contact  with  the 
cataract. 

2nd  Step. — The  edge  of  the  needle  is 


directed  against  the  capsule  of  the  lens, 
and  one  or  more  incisions  made  in  it  by 
using  the  handle  as  a  lever  and  woi-king 
from  the  centie.  In  a  congenital  cataract 
in  an  infant  the  lens  substance  can  also 
be  well  broken  up  ;  in  adults,  however,  it 
is  well  not  to  do  too  much  at  a  sitting. 
The  needle  is  then  withdrawn  with  its 
blade  flat  and  parallel  with  the  iris. 

The  operation  in  children  requires 
to  be  repeated  once  or  oftener,  and  in 
adults  at  short  intervals,  provided  all 
redness  and  irritability  of  the  eye  have 
left,  for  some  months. 

Variety. — Two  needles  are  sometimes 
used. 

After-treatment. — The  eye  is  kept 
closed  for  twenty-four  hours  with  a  com- 
press and  bandage,  and  atropine  apphed 
until  absorption  be  completed. 

Division  through  the  Sclerotic — Sclero- 
ticonyxis. — -The  patient  being  prepared 
as  before : — 

1st  Step.  —  The  needle  is  passed 
through  the  sclerotic  ^ths  of  an  inch 
from  the  coi'neal  margin  at  the  temporal 
aspect,  and  in  a  line  with  its  transver.se 
diameter.  The  direction  is  at  first  per- 
pendicular to  the  surface,  and  is  then 
changed  by  guiding  the  handle  well  b;ick- 
wards,  and  the  point  of  the  needle  carried 
between  the  iris  and  lens  to  the  opposite 
side  of  the  pupil. 

2nd  Step.—  The  cap.sule  is  now 
divided,  as  in  the  previous  operation, 
and  the  needle  withdi-awn. 

This  method  of  operating  is  rarely 
used. 

Rectilinear  Extraction  is  used  for  re- 
moval of  soft  cataracts  between  the  ages 
of  ten  and  thirty,  and  also  supplemen- 
tary to  solution.  This  operation  is  Von 
Grsefe's  modification  of  one  proposed  by 
Gibson. 

1st  Step. — Pass  a  needle,  and  lacemte 
the  capsule,  as  in  the  operation  of  kera- 
tonyxis. 

2nd  Step. — (Remove  the  lens  by  a 
small  straight  opening  in  the  cornea.) 
From  three  to  six  days  after  the  fii-st 
step  has  been  accomplished,  an  opening 
is  made  in  the  cornea,  just  outside  tlie 
pupillary  margin,  the  eye  being  under 
the  influence  of  atropine.  A  broad  cut- 
ting needle  is  used,  and  pa.ssed,  ;is 
Bowman  advises,  obliquely  through  tbe 
cornea. 

3rd  Step. — Tlie  needle  is  withdrawn 
and  fi  curette  pas.sed,  which  evacuates 
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the  lens  matter.  This  operation  is  in- 
fei'ior  to  the  next. 

Removal  by  /Suction  (Teale). — Anae- 
sthesia is  secured  by  cocaine  or  chloroform, 
according  to  Avhethei'  the  opei-ation  be 
performed  on  the  adult  or  child. 

1st  Step. — This  is  similar  to  the 
operation  of  keratonyxis,  but  it  is  best 
to  use  two  needles,  and  to  break  the  lens 
up  thoroughly. 

2nd  Step. — This  may  be  performed 
at  the  same  time,  but  is  best  done  at 
an  interval  of  three  or  fovir  days. 
The  pupil  is  dilated  with  atropine.  A 
broad  needle  is  made  to  pierce  the  cornea 
just  within  the  margin  of  the  pupU,  and 
effect  an  incision  sufficiently  large  to  allow 
the  entrance  of  the  suction  curette.  The 
curette  consists  of  three  parts :  a  slender 
silver  tube  the  size  of  an  ordinary  cu- 
rette, but  roofed  in  to  within  one  hne 
of  its  extremity,  forming  a  tube  flattened 
on  its  upper  surface,  and  terminating,  as 
it  were,  in  a  small  cup  ;  secondly,  a  glass 
tube  to  which  the  curette  is  attached, 
and  which  serves  as  a  receptacle  and  a 
handle;  thirdly,  an  india-rubber  tube 
about  a  foot  long  with  a  glass  mouth- 
piece ;  this  tube  is  attached  to  the  other 
extremity  of  the  glass  tube.  The  suc- 
tion curette,  previously  well  washed  in 
Condy's  fluid,  is  passed  into  the  anterior 
chamber,  and  carried  back  until  it  be 
almost  in  contact  with  the  posterior  lens 
capsule.  By  gently  sucking  the  glass 
mouthpiece,  the  lens  matter  passes 
through  the  curette  into  the  glass  tube. 

Variety. — Weir's  suction  instrument 
may  be  used  instead  of  Teale's.  This 
insti-ument  has  a  small  metal  syringe 
attached  to  the  glass  tube  instead  of 
the  india-i'ubber  tube.  The  syringe  can 
be  worked  with  one  hand. 

The  suction  opei'ation  is  used  foi-  soft 
cataracts,  diabetic  catai'acts,  accidental 
or  traumatic  cataracts  in  children  or 
young  adults,  and  if  necessaiy,  to  re- 
move the  lens  secondary  to  the  opera- 
tion for  division. 

Operations  for  Hard  Cataract. — 1. 
Flap  extraction.  2.  Scoop  extraction. 
3.  Modified  linear. 

The  operation  is  not  pei'formed  until 
the  cataract  be  matui  e ;  that  is,  the  opacity 
involves  the  surface  of  the  lens,  which  is 
opaque  up  to  the  margin  of  the  capsule : 
the  signs  of  maturity  are  tliat  by  focal 
illumination  no  shadow  from  the  iris  can 
be  seen  on  the  capsule  on  the  side  fi'om 


which  the  light  comes  ;  whereas  if  there 
be  some  portion  of  the  lens  still  trans- 
parent between  the  opaque  part  and  the 
capsiile,  a  crescentic  shadow  is  cast  on 
the  opacity :  by  examination  with  the 
ophthalmoscojaic  mirror,  no  red  light 
should  be  reflected  anywhere  from  the 
fundus ;  the  cortex  must  not  present  well- 
defined  glistening  sectors. 

Instruments  required  for  extraction. — 
1.  Atropine  drops.  2.  Ansesthetic,  or 
4  per  cent,  solution  of  cocaine.  3. 
Speculum.  4.  Cystitome.  5.  Toothed 
forceps.  6.  Cataract  knives.  7.  Scoop. 
8.  Platinum  spatula  to  adjust  the  edges- 
of  the  wound.  9.  Small  sponges.  10. 
Basin  and  water.  11.  Bandages  and 
compresses.  12.  Lint  and  absorbent 
cotton. 

Flap  Extraction.  — The  patient  lies  on 
a  couch  with  his  head  slightly  raised, 
and  the  surgeon  stands  behind  the 
patient  when  operating  on  the  right 
eye,  and  in  front  for  the  left. 

1st  Step.  Section  of  the  Cornea. — The 
uppei-  lid  is  raised  by  the  index  fingei- 
of  the  operatoi',  and  its  taisal  margin 
gently  pressed  against  the  orbit,  whilst 
the  middle  finger  is  placed  against  the 
inner  side  of  the  sclerotic  to  prevent 
the  eyeball  rolling  inwaixls.  An  as- 
sistant takes  charge  of  the  lower  lid  and 
depresses  it  against  the  malar  bone ;  if 
thought  advisable,  he  may  also  raise  the 
upper  lid,  leaving  the  operator's  left  hand 
free  to  fix  the  eye  with  fixation  foi'ceps. 
The  point  of  a  Sichel's  knife,  with  the 
cutting  edge  upwards,  punctures  the 
cornea  at  its  outer  side,  a  line  from  its 
margin,  and  just  at  its  transverse 
diameter,  and  is  pushed  straight  across 
the  anterioi'  chamber ;  then  it  makes 
a  counter-puncture  exactly  opposite  its 
point  of  entrance.  By  pushing  straight 
onwards  the  flap  is  completed,  the  edge 
of  the  knife  being  directed  slightly  foi- 
wards  as  the  incision  is  finished.  The 
eyelids  are  closed  for  a  moment. 

2nd  Step.  Laceration  of  the  Capsule. — 
A  pricker,  or  Graefe's  cystitome,  is  in- 
troduced sideways,  and  the  anterioi- 
capsule  lacerated  in  its  entire  length. 
The  eyelids  are  again  closed  for  a 
moment. 

3rd  Step.  Removal  of  the  Lens. — 
Steady  gentle  pressure  is  made  with 
the  curette  against  the  lower  lid,  at  first 
backwards,  and  then  upwards  and  back- 
vvaids,  whilst  the  forefinger  of  the  left 
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hand  is  gently  pressed  against  the  globe. 
Any  pieces  of  cortical  matter  must  be 
removed  in  a  similar  manner,  and  the 
eye  closed. 

Accidents  which  may  happen  during 
the  Operation. — 1.  Premature  escape  of 
the  aqueous,  pushing  the  iris  over  the 
knife.  The  surgeon  must  draw  the 
point  of  one  finger  over  the  coi'nea  fi'om 
below  upwards,  and  continue  the  sec- 
tion with  the  edge  of  the  knife  directed 
forwards ;  in  this  way  the  iris  is  often 
disengaged  from  the  blade.  Sometimes 
the  iris  is  unavoidably  cut,  resulting  in 
deformity,  but  otherwise  not  affecting 
the  operation.  If  a  fold  of  iris  be  in- 
cised, producing  a  false  pupil  above  the 
natural  one,  the  false  and  natui-al  pupils 
must  be  thrown  into  one  by  dividing  the 
isthmus  before  lacerating  the  capsule.  2. 
Tlie  section  may  be  too  small;  in  this 
case  it  must  be  enlarged  by  a  secondary 
knife.  3.  The  vitreous  humour  may 
escape  before  the  lens;  in  this  case  a 
scoop  should  be  at  once  introduced  well 
behind  the  lens,  which  should  be  brought 
out,  if  possible,  in  its  capsule.  Should 
the  vitreous  humour  escape  with  the  lens 
the  eyelids  should  be  at  once  closed. 

4.  Lastly,  the  most  serious  accident 
which  may  occur  is  intra-ocular  hcemor- 
rhage  from  the  vessels  of  the  choroid, 
filling  the  eyeball  with  blood  and 
utterly  destroying  vision. 

Cases  suitable  for  Flap  Extraction. — 
L  In  all  operations  for  extraction  of 
cataract  it  is  essential  that  there  should 
be  good  perception  of  light,  the  patient 
being  able  to  recognise  the  shadow  of 
a  hand  passed  between  his  eye  and  the 
window,  also  to  be  cognisant  of  the 
light  from  a  candle  held  before  him. 
The  field  of  vision  must  not  be  diminished, 
which  is  ascertained  by  moving  about 
over  the  field  of  vision  a  second  candle, 
whilst  the  patient  looks  at  the  first 
candle.  2.  Steadiness  of  the  patient 
during  and  after  the  operation.  3.  The 
eyeball  should  not  be  prominent.  4. 
The  cornea,  must  be  healthy  (an  nrcus 
senilis  need  not  prevent  the  operation). 

5.  Thin  wiry  patients  are  best.  6. 
The  iris  must  be  free  from  synechia, 
and  the  pupil  normal.  7.  The  state 
of  the  lids  and  tear  passages  must  be 
examined,  and  if  there  be  a  purulent 
discharge  this  must  be  first  removed. 

Conditions  prohibiting/  operation. — 
Extensive   heart  disea.se,  chronic  albu- 


minuria, violent  cough  or  sneezing.  Ex- 
traction by  the  flap  operation  gives,  if 
successful,  a  most  brilliant  result,  but 
there  is  a  great  risk  of  iritis  and  sup- 
pui-ative  keratitis. 

Scooj)  Extraction  (Waldeau's  Modifica- 
tion of  Von  Grfefe's). — Anaesthesia  is 
procured  by  cocaine  or  chloroform,  and 
the  eye  fixed  with  a  speculum  and 
fixation  foi'ceps. 

Lst  Step.  Incision  of  the  Cornea. — This 
is  made  at  the  upper  part  of  the  sclerotico- 
corneal  junction  with  a  bent  lance-shaped 
iridectomy  knife,  or  better,  as  recom- 
mended by  Streatfeild,  with  the  point  of 
a  Sichel's  extraction  knife  introduced  at 
the  right  extremity  of  the  incision,  and 
held  vertically  whilst  the  incision  is 
made  as  far  as  necessaiy  to  the  left. 

2nd  Step.  Iridectomy. — A  considerable 
portion  of  the  ii-is  must  be  removed. 

3rd  Step.  Laceration  of  the  Capstde 
with  a  pricker,  or  Grsefe's  cystitome. 

4th  Step.  Introduction  of  the  Scoop. — 
The  scoop  (Bowman's)  is  introduced 
through  the  wound,  with  its  convexity 
backwards,  to  the  upper  border  of  the 
lens,  and  insinuated  ^vithin  the  capsule 
by  slight  lateral  movements.  It  must 
be  directed  first  backwards,  then  down- 
wards, behind  the  lens,  and  sUghtly 
forwards  to  engage  the  lens  in  its  hook- 
like end.  The  handle  is  then  depressed 
and  the  lens  and  instrument  withdra-wn 
together.  This  operation  is  seldom  per- 
formed except  in  cases  of  dislocation  of 
the  lens. 

Grcefe's  Modified  Linear  or  Flap 
Extraction. — This  is  the  best  operation 
for  hard  cataract,  and  the  one  generally 
performed.  Cocaine  will  secure  the 
necessary  anaesthesia,  and  the  eye  must 
be  fixed  with  a  speculum  and  fixation 
forceps.  It  is  best  to  apply  a  cocaine 
disc  also  to  the  eye  which  is  not  to  be 
operated  on.  All  instruments  should  be 
cleaned  in  hot  water  and  dipped  into 
absolute  alcohol  before  being  used,  and 
then  wiped  dry.  The  eye  must  be 
washed  with  a  20  per  cent,  solution  of 
boro-glyceride  by  means  of  a  drop- 
pipette. 

1st  Step.  Incision.— Von  Graefe's 
cataract  knife,  with  the  cutting  edge 
upwards,  is  entered  immediately  behijid 
the  corneal  margin,  at  the  upper  and 
outer  part.  The  point  is  first  directed  to 
the  centre  of  the  eyeball,  but  when  the 
anterior  chamber  is  reached  it  is  turned 
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so  as  to  pass  parallel  to  the  iris  down- 
wards and  inwards,  until  the  point  of 
the  knife  have  advanced  nearly  to  the 
lower  edge  of  the  pupil.  The  handle  is 
then  lowered  into  a  horizontal  position, 
and  a  counter-puncture  made  at  a  spot 
opposite  the  place  of  entrance.  The 
blade  is  pressed  on  and  tui'ned  forwards 
to  complete  the  incision,  the  middle 
point  of  which  is  a  little  anterior  to 
the  puncture  and  counter-puncture.  The 
patient  then  closes  the  lid  for  a  moment. 

2nd  Step.  Iridectomy. — The  excision 
of  the  u'is  reaching  the  exti'emities  of 
the  wound  and  extending  quite  to  the 
ciliary  margin. 

3rcl  Step.  Laceration  of  the  Cap- 
sule.— This  is  effected  by  G-rsefe's  cysti- 
tome. 

4th  Step.  Evacuation  of  the  Lens. 
— This  is  achieved  by  pressing  gently 
and  sliding  upwards  the  curve  of  a 
curette  against  the  lowei'  part  of  the 
cornea,  the  eye  being  pulled  .somewhat 
downwards  with  fixation  forceps.  If 
the  lens  will  not  escape,  or  if  vitreous 
appear,  a  blunt  hook  or  scoop  must  be 
used. 

5th  Step.  Clearing  the  Pitpil  and 
Coaptation  of  the  Wound. — A  little  fiic- 
tion  and  pressure  with  the  finger  on 
the  closed  lids  will  remove  any  cortical 
matter  remaining  in  the  pupil.  The 
wound  is  cleared  from  coagula  with  iris 
forceps.  McKeown  uses  injections  of 
distilled  water-  to  wash  out  the  capsule 
and  remove  soft  cortical  matter  by 
means  of  a  syringe.  This  is  often  use- 
ful, and  an  irrigator  may  be  used  instead 
of  a  syringe.  A  small  spatula  is  used  to 
adjust  the  edges  of  the  wound. 

Modification. — Some  surgeons  prefer 
to  confine  the  incision  wholly  to  the 
sclerotic,  close  to  its  junction  with  the 
cornea.  StreatfeUd  used  a  Sichel's 
knife. 

After-treatment. — As  soon  as  extrac- 
tion is  completed,  and  the  parts  adjusted, 
the  eye  should  be  closed,  and  aLiebrich's 
bandage  applied.  The  patient  is  placed 
in  bed  in  a  darkened  room.  Chisholm 
and  Michel  use  a  piece  of  plaster  to 
close  each  eye,  extending  from  the  cheek 
to  the  brow,  and  from  one  canthus  to  the 
other,  2^  inches  long  and  1|-  inches  wide ; 
the  patient  is  not  kept  in  the  dark  and  no 
compress  is  applied.  The  plaster  is  cut 
out  at  each  canthus,  to  allow  of  drainage 
or  the  insertion  of  drops  (Snell).    Snell  | 


uses  salicylic  isinglass  plaster.  On  the 
fifth  day  after  the  plaster  treatment, 
both  eyes  are  libeiated  and  a  shade  worn. 
To  ensure  sleep,  a  hypodermic  injection  of 
morphia  may  be  given.  A  moderate  but 
nutritious  diet  is  allowed,  and  stimulants, 
if  thought  necessary,  or  the  patient  have 
been  iised  to  them.  The  bandage  must 
be  changed  night  and  morning.  The 
eye  should  not  be  examined  until  the 
fourth  or  fifth  day,  and  after  a  flap 
extraction  not  before  the  seventh.  If 
there  be  no  pain,  puriform  discharge,  and 
the  upper  eyelid  be  not  red  or  swollen, 
the  case  is  progressing  favourably. 
After  twelve  days  the  bandage  can  be 
given  up  and  a  shade  worn ;  after  the 
eighteenth  day,  neutral  glasses  instead 
of  a  shade. 

Mishaps  which  may  follow  Extraction 
of  Hard  Cataracts. — 1.  Prolapse  of  the 
Iris  from  the  first  to  fourth  day  {vide 
Wounds  of  Cornea).  2.  Iritis  {vide 
Traumatic  Iritis.  3.  Suj)p>urative 
Keratitis  {q.v.).  4.  Corneal  fistula,  from. 
imperfect  union  of  the  wound.  This  is 
treated  hj  a  compress  bandage,  atropine 
drops,  and  touching  the  fistula  with 
nitrate  of  silver'.  Generous  diet.  5. 
Sitppuration  of  the  Globe. — -Vision  is  lost. 
Treat  with  warm  fomentations,  generous 
diet,  and  opiates.  6.  Cystoid  Cicatrix. 
— When  the  incision  has  been  made  in 
the  sclerotic,  and  the  edges  have  not 
closely  united,  the  cicatrix  brrlges,  par- 
ticularly in  glaucomatous  eye.  If  small, 
this  should  be  left  alone ;  if  large,  punc- 
ture with  a  broad  needle  ;  when  the  eye 
is  glaucomatous  perform  iridectomy.  7. 
Sp)asmodic  Entropion,  which  is  best 
treated  by  painting  the  lower  lid  with 
contractile  collodion. 

Capsular  Cataract. — This  term  is 
applied  to  localised  opacities  of  the 
capsule,  whilst  the  remainder  of  the  lens 
is  clear  as  after  iritis  or  ophthalmia 
neonatorrrm.  These  catar-acts  ar'e  usu- 
ally central,  but  occasionally  for'm  a 
white  ring  round  the  boi'der  of  the  lens. 

Capsido-Lenticular  Cataract  consists 
in  opacity  of  the  lens  and  also  of  the 
capsule,  especially  the  anterior  layer. 

I'reatment. — Tlie  extraction  operation 
is  performed,  but  irrstead  of  lacerating 
the  capsule  with  the  cystitome,  a  pair 
of  iris  forceps  is  passed  through  the 
wound,  the  capsule  seized  and  with- 
drawn, and  then  the  lens  removed  as 
usual  (Bowman). 
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Traumatic  Cataract  and  Dislocation  of  \ 
the  Lens. — Wounds  of  the  lens  or  capsule  | 
are  almost  invariably  followed  by  cata-  j 
ract.    Peneti'ating  wounds  of  the  cornea 
are  often  cotuplicated  with  injury  to  the 
iris  and  lens.    As  in  the  operation  by 
solution,  the  capsule  being  lacerated,  the 
lens  becomes  opaque  and  partially  or 
wholly  dissolved.     If   the   lens  swell 
rapidly  it  is  apt  to  press  on  the  iris,  lead- 
ing to   irido-choroiditis  and  traumatic 
glaucoma.    The  lens  may  also  become 
opaque  fiom  a  blow  on  the  eye  or  orbit 
without  rupture  of  the  globe,  gr  even 
laceration  of  the  capsule. 

Treatment. — Keep  the  iris  dilated 
with  atropine,  and  apply  belladonna 
lotions.  Iodoform  dusted  on  the  wound. 
The  patient  must  be  kept  ,  in  a  -darkened 
room,  and  iced  compresses  should-  he 
applied  to  the  injured  eye,  both  eyes 
being  excluded  from  light.  When  there 
is  much  pain  apply  three  or  four  leeches. 
If  complicated  with  injury  or  prolapse 
of  the  iris,  this  niust  be  treated,  and  the 
lens  left  until  the  eye  have  recovered. 
Should  traumatic  glaucoma  supervene, 
the  lens  must  be  extracted  at  once  by 
rectilinear  extraction,  combined  with 
iridectomy,  or  in  aged  persons  by  the 
scoop  or  Von  Grsefe's  ojDeration. 
.  Dislocation  of  the  Lens  may  result 
from  a  blow  or  fall.  It  may  be  complete 
or  partial.  When  complete  it  may  occupy 
one  of  three  situations  :  1.  Anterior 
chamber ;  2.  Vitreous  body ;  3.  Beneath 
the  conjunctiva.  If  the  dislocation  occur 
in  the  anterior  chamber  it  sinks  to  the 
lower  part,  and  looks  like  an  oil  globule 
with  a  rim  of  gold.  It  may  occasion 
traumatic  glaucoma,  and  should  be  at 
once  removed,  the  pupil  being  contracted 
with  eserine,  and  the  lens  fixed  with  a 
needle,  as  it  is  apt  to  slip  back  into  the 
vitreous  during  the  operation.  In  chil- 
dren it  is  best  removed  by  suction  or 
rectilinear  extraction  ;  in  adults,  by  the 
scoop  or  Von  Grtefe's  method.  When  the 
lens  is  displaced  into  the  vitreous,  if 
quite  separated,  it  may  be  lost  to  sight, 
the  depth  of  the  anterior  chamber  is 
increased,  and  the  ii'is  is  tremulous  :  tlie 
eye  is  very  hypei-metrnpic  when  examined 
by  the  ophthalmoscope,  and  sometimes 
the  lens  can  be  detected.  If  the  lens  be 
still  attached  to  the  suspensory  ligament, 
and  swinging  to  and  fro  as  on  a  hinge, 
should  there  be  no  irritation,  it  may  be 
left  alone  and  the  case  carefully  watched ; 


but  if  inflammation  arise,  an  attempt 
must  be  made  to  remove  it  by  a  hcoop 
operation.  A  lens  situated  beneath  the 
conjunctiva  has  escaped  through  a  rup- 
ture of  the  sclerotic,  generally  in  or  just 
behind  the  ciliaiy  region  ;  it  Ls  seen  as  a 
small,  roundish,  semi-transparent  swell- 
ing under  the  upper  lid,  and  far  back; 
the  iris  is  trenuilous.  The  treatment 
consists  in  incising  the  conjunctiva  with 
scissors  or  the  knife,  and  removing  the 
lens  with  a  scoop. 

Go/psular  OjMcities. — After  exti-action 
or  absorption,  the  capsule,  in  the  form  of 
a  delicate  film  or  bands,  may  obsti-uct 
the  pupil,  or  if  any  iritis  have  occurred 
the-  opacity  will  be  dense  from  exudation 
of  lymph,  and  the  iritis  adherent  to  it. 
'An  opei'ation  should  not  be  performed 
.until  the  eye  have  thoroughly  recovered 
from  the  previous  operation.  The  opaque 
capsule  can  generally  be  removed  by  a 
needle  operation.  The  eye  speculum  and 
fixa^tion  foiceps  being  applied,  Bowman'.s 
fine  needle  is  passed  through  the  cornea, 
about  1 1  lines  from  its  bordei-,  dii'ected 
across  the  pupil  to  the  opposite  side,  the 
capsule  punctured  close  to  the  iris,  and  a 
hole  made  in  the  centre.  If  this  do  not 
succeed.  Bowman  passes  a  second  needle 
from  the  opposite  side,  and  ti-ansfixing 
the  capsule  with  one  needle  teai-s  it  with 
the  other.  Should  there  be  posterior 
synechia,  the  opaque  capsule  is  cut 
through  with  Wilde's  canula-scissors 
{vide  Irodotomy),  or  canula-forceps  may 
be  introduced  and  the  opaque  capsule 
withdrawn  after  the  adhesions  have  been 
separated  by  Streatfeild's  operation.  The 
after-treatment  consists  in  applying  atro- 
pine for  sevei-al  days. 

Cataract  Glasses. — When  the  lens  is 
removed  its  place  must  be  taken  by  a  gla.-^s 
biconvex  lens  of  appropriate  power.  For 
reading,  a  lens  of  fourteen  to  fifteen  diop- 
tres, and  for  distant  objects,  one  of  ten 
dioptres  will  usually  suflice. 

Glaucoma  may  be  acute,  chronic,  or 
secondary  to  inflammation  or  injury  of 
the  structui-es  of  the  globe.  The  term 
is  applied  to  over-distension  of  the  eye- 
ball, whether  caused  by  undue  secretion 
or  obstruction  to  outflow. 

Premonitory  Symptoms. — 1.  Inteimit- 
tent  attacks  of  dinniess  of  vision,  wliich 
is  better  one  day  and  wor.se  another.  2. 
The  patient  sees  haloes  round  luminous 
objects.  3.  Ripidly  increa,sing  presbyo- 
pia,   4.  Diminution  of  the  field  of  vision. 
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and  fading  sight.  5.  Eyeball pretematio- 
rallij  hard  to  the  touch ;  in  other  ivords 
th&)'e  is  increased  tension.  6.  Diminu- 
tion of  the  field  of  vision,  especially  on 
the  nasal  side. 

Causes. — It  occurs  in  patients  beyond 
middle  age,  especially  after  fifty.  It  is 
frequently  met  mth  in  persons  who  are 
debilitated  or  in  bad  health.  Anxiety 
and  mental  distress.  It  is  most  common 
in  hypermetropic  eyes,  especially  if  also 
astigmatic.  Both  eyes  may  be  attacked 
at  once ;  but  more  usually  one  eye  is  first 
aftected,  and  after  a  varying  interval,  tlie 
other. 

Acute  Glaucoma  may  supervene  oil  the 
chronic  form,  or  may  occur  suddenly. 

Subjective  Symptoms  are  those  before 
cited  its  premonitory,  but  are  very  svid^en 
in  onset,  rapid  in  their  progress,  and 
vision  may  be  so  diminished  in  a  fdw 
hours  that  the  patient  ,  cannot  count 
fijagers  or  distinguish  the  largest  test 
type.  Pain  of  a  severe  bursting  kind 
in  the  eyeball,  and  circumorbital  and 
supraorbital  neuralgic  pain  running 
along  the  side  of  the  head  and  the 
back  of  the  neck.  .  These  pains  are 
often  most  severe  towards  midnight. 

Objective. — 1.  Increased  tension,  vary- 
ing from  the  least  degree  T',  to  stony 
hardness  T^.  Tension  is  determined  by 
making  the  patient  look  downwards,  and 
feeling  the  amount  of  resistance  through 
the  upper  lid  with  two  index  fingers. 
Normal  tension  is  represented  by  the 
symbol  Tn ;  increased  tension,  T^,  T^, 
and  T^;  diminished  tension,— T'j—T^, 
— T^.  2.  The  sclerotic  is  traversed  by 
large,  purple,  tortuous  veins,  emerging 
abi'uptly  in  front  of  the  insertion  of  the 
recti,  close  to  the  cornea.  Sometimes 
theie  is  also  a  marked  sclerotic  zone 
around  the  cornea ;  occasionally  conjunc- 
tival injection  with  chemosis.  3.  The 
pupil  is  sluggish,  or  fixed  and  dilated. 
In  advanced  cases  it  assumes  an  ellipsoid 
shape  with  its  long  axis  horizontal,  i. 
The  anterior  chamber  is  diminished,  the 
iiis  being  close  to  the  cornea.  5.  The 
iris  becomes  of  a  slate  colour,  and  per- 
vaded by  varicose  veins.  6.  The  cornea  is 
uneven,  and  may  be  dim  and  rough  like 
ground  glass.  7.  Aqueous  humour  is 
cloudy.  8.  The  lens  is  brought  near  to 
the  cornea,  and  is  sometimes  cloudy.  9. 
Severe  vomiting  is  often  present,  leading 
to  the  disease  being  mistaken  for  a  bad 
bilious  attack.    10.  The  field  of  vision 


is  always  contracted  for  white  light, 
when  tested  by  the  perimeter,  first  over 
the  inner,  and  then  the  upper  and  lower 
portions,  the  centre  and  outer  parts 
remaining  unafiected.  The  conti'action 
of  the  field  for  colours  diminishes  in 
exactly  the  same  manner,  and  pa7'i  passio 
with  the  conti'action  for  white  light. 
1 1 .  Op>hthalmoscopicAppearances. — These, 
when  the  fundus  can  be  seen,  are  best 
observed  by  the  dii'ect  method.  The  chief 
change  is  cupping  oj"  the  optic  disc  (glau- 
comatous cup),  which  is  caused  by  yield- 
ing of  .the  surface  of  the  optic  nerve  from 
the  increased  pressui'e.  The  excurvation 
involves  the  whole  of'  the  optic  disc,  its 
margin  is  abrupt,  overlapping  the  cup, 
and  the  .voxels  as  they  curl  over  the  edge 
appear  interrupted  or  distorted  ;  the  base 
is  white  with  a  bluish  tinge,  showing 
frequent  mottlings  corresponding  to  the 
pores  of  the  lamina  cribrosa.  Outside 
the  disc  is  a  Light-coloured  ring  due  to 
the  sclerotic  shining  through  the  atro- 
phied choroid.  In  advanced  cases  the 
disc  is  of  a  bkiish  grey  colour.  By  the 
direct  method  a  conca  ve  glass  is  required 
behind  the  mirror  to  make  the  vessels  at 
the  bottom  of  the  cup  distinctly  visible, 
and  if  the  observer's  head  be  moved  from 
side  to  side  the  bottom  of  the  cup  appears 
to  move  in  the  same  direction  as  the 
head ;  by  the  indii  ect  method,  the  vessels 
at  the  bottom  of  the  cup  do  not  move  so 
quickly  with  the  observer's  head  as  those 
at  the  edge.  The  retinal  veins  are  di- 
lated and  tortuous,  and  pulsate  visibly, 
the  blood  being  foi'ced  from  the  centre 
of  the  disc  to  its  circumference,  with 
blanching  of  the  disc,  and  returning  in 
the  opposite  dii'ection.  The  arteries  also 
in  advanced  cases  have  a  visible  pulsation 
either  spontaneously  or  on  the  slightest 
pressure.  Small  extravasations  on  the 
retina  are  often  present,  or  clots  in  the 
vitreous. 

Progress.- — After  one  or  more  attacks 
the  eye  will  be  totally  blind. 

Treatment. — Sulphate  of  eserine  grs.  ij 
to  sj  should  be  applied  to  the  eye  at 
intervals,  provided  the  pupil  be  free  to 
contract.  As  soon  as  possible  an  anti- 
phlogistic iridectomy  must  be  performed. 
Another  method  which  is  used,  but  is 
more  to  be  recommended  in  chronic 
glaucoma,  is  Sclerotomy.  The  pupil  is 
contracted  with  eserine,  and  an  incision 
made  with  a  Gra^fe's  cataract  knife 
through  the  sclerotic  just  outside  its 
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junction  with  the  cornea,  the  knife  being 
made  to  penetrate  the  anterior  chamber, 
and  then  transfixing  at  a  counter-puncture 
opposite  its  point  of  entrance.  The  bhide 
cuts  its  way  out  until  only  a  tag  of  tissue 
be  left  to  prevent  prolapse  of  the  iris. 
The  incision  comprises  a  third  part, 
usually  the  upper  of  the  entii'e  circle  in 
which  it  lies.  This  operation  is  useful 
in  hsemorrhagic  glaucoma  and  in  cases  of 
absolute  glaucoma,  and  in  young  persons. 

Paracentesis  of  the  Vitreous  (Co well)  is 
perfoi-med  between  the  insertions  of  the 
superior  and  external  recti,  by  piercing 
wdth  the  point  of  a  Sichel's  cataract  knife, 
through  the  conjunctiva,  sclerotic,  cho- 
roid, and  retina.  The  incision  should  be 
■6 '5  milhmetres  from  the  corneal  margin. 
This  operation  is  used  in  chronic  and 
secondaiy  glaucoma,  and  is  the  best 
operation  where  the  anterior  chamber  is 
entirely  wanting.  Other  operations  which 
have  been  recommended  are  hyposcleral 
cyclotomy,  or  an  antei-o-posterior  incision 
through  the  ciliary  body ;  and  trephin- 
ing the  .'-clerotic  (Argyll-Robertson),  about 
the  level  of  the  ora  serrata,  with  a  steel 
■cylinder,  opening  the  vitreous  chamber. 
If  the  eye  be  totally  blind  from  old  ne- 
glected glaucoma,  Mules' ojaeration  should 
be  performed. 

Chronic  Glaucoma  presents  similar 
symptoms  to  the  acute,  but  these  advance 
.slowly  with  intervals  of  quiescence,  and 
:are  not  attended  with  pain.  Frequently 
iin  acute  attack  supervenes. 

I'reatment. — Iridectomy  or  sclerotomy 
should  be  performed,  but  will  not  restore 
the  vision  which  has  been  lost,  although 
the  progress  of  the  disease  be  stayed  and 
what  sight  remains  be  preserved.  Sul- 
phate of  eserine  is  a  valuable  adjunct. 

Secondary  Glaucoma.  Causes. — Punc- 
tured wounds  in  which  the  lens  is  injui-ed; 
after  needle  operations  or  dislocation  of 
the  lens  (traumatic  glaucoma).  As  a 
sequence  of  ii'itis,  irido-choroiditis,  sta- 
phyloma, sympathetic  ophthalmia,  and 
deep  ulceration  of  the  cornea. 

Treatment.  —  Remove  the  cause,  if 
possible,  and  perform  iridectomy,  or 
one  of  the  othei-  operations  before  men- 
tioned. 

Rationale  of  the  Operations  for  Glau- 
coma.— The  escape  of  fluid  from  the 
interior  of  the  globe  is  essential,  and 
always  takes  place  in  health.  Tlie  chief 
means  by  which  this  occurs  is  through 
the  "  filtration  area,"  or  ring  of  tissue, 


directly  po.sterior  to  the  margin  of  the 
cf)rnea,  and  anterior  to  the  ciliary 
margin  of  the  iris.  This  area  is  tra- 
versed by  the  canal  of  Schlemm,  with 
its  contained  plexus  of  veins,  which  are 
the  piincipal  agents  of  filtration.  In 
ordei'  that  the  ti-ansudation  may  progress 
normally,  the  anterior  part  of  the  iiis 
and  the  posterioi'  part  of  the  cornea 
must  form  an  open  angle,  but  should 
this  be  obliterated  by  the  iris  being 
pushed  forward,  or  united  hy  adhesions 
to  the  cornea,  glaucoma  results.  After 
iridectomy  or  sclerotomy  this  filtration 
area  is  opened,  and  a.  vent  given  to  the 
accumulated  fluids. 

Diseases  of  the  Vitreous  Bodij.  — 
Hyalitis  or  inflammation  of  the  vitieous 
may  occm^  secondarily  to  disease  of  the 
iris,  choroid,  or  retina  ;  or  subsequent  to 
some  injury,  such  as  the  entrance  of  a 
foreign  hoAy,  or  a  perforating  wound. 
In  non-suppurative  hyalitis  there  is 
haziness  of  the  vitreous,  with  small 
filmy  opacities  consisting  of  opaque  con- 
nective tissue  or  freshly  effiised  lymph, 
whicli  is  more  abundant  near  the  ciliary 
body.  When  hj'alitis  has  continued  for 
some  time,  the  ^atreous  becomes  fluid 
(synchysis)  and  shrunken,  and  flnally  is 
convei-ted  into  a  tough  dirty-grey  sub- 
stance. 

Supjmrative  Hyalitis  occure  in  general 
suppuration  of  the  globe ;  pyaemia ; 
direct  peiforation  of  the  vitreous  by 
septic  instruments;  and  subsequent  to 
suppurative  irido-cyclitis.  The  symptoms 
are  congestion,  loss  of  vision,  turbidity 
of  the  vitreous,  giving  a  j'ellow-white 
appearance  to  the  pupil,  dulness  of  the 
aqueous  humour  and  iris,  and  chemosis. 
There  is  great  pain,  with  inflammatory 
fever.  The  globe  is  projected  and  loses 
its  mobility,  and  there  is  a  purulent 
discharge  from  the  lid.  This  may 
terminate  in  shrinking  of  the  globe,  or 
perforation  of  the  cornea.  In  some  cases 
the  .suppurative  process  is  confined  to 
the  vitreous,  when  the  symptoms  are  loss 
of  vision,  ciliary  congestion,  turbidity 
behind  the  lens,  with  i-etraction  of  tlie 
periphery  of  the  iris,  re.sulting  in  shrink- 
ing and  softening  of  the  globe. 

I'reatment.  —  Local  warmth,  stimu- 
lants, and  quinine. 

Musca;  Volitantes  are  met  with  in 
myopic  persons,  and  those  who  do  much 
fine  work.  They  consist  in  transparent  or 
opaque  beaded  particles,  floating  in  front 
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of  the  retina.  If  the  patient  dii'ect  his 
eye  to  a  clear  sky,  and  keep  ifc  fixed,  the 
paiticles  sink  slowly  downwaids.  They 
never  impair  vision,  have  no  connexion 
with  any  organic  disease,  and  are  in- 
visible on  ophthalmoscopic  examination. 
They  consist  of  corpuscles  of  the  vitreous 
and  debris  of  cells,  or  detached  filaments 
of  liyaloid  connective  tissue. 

Treatment. — Rest  to  the  eyes  if  over- 
strained ;  tonics.  There  is  no  means  of 
causing  their  disappearance. 

02XLcities  of  the  Vitreous  result  from 
chronic  inflammatory  conditions,  as  in 
diseases  of  the  choroid,  retina,  and  iris. 
In  high  degrees  of  myopia  they  are 
pretty  frequent.  Their  form  is  that 
of  freely  floating  films  or  veils.  When 
haemorrhage  occurs  from  the  surface  of 
the  retina  or  ciliary  processes,  the  clot 
may  be  entangled  in  the  vitreous,  in  the 
form  of  an  irregular,  filmy,  blaok-looking 
opacity,  floating  across  the  field  of  the 
ophthalmoscope.  In  sj'philitic  inflam- 
mation the  opacities  present  a  fine  dust- 
like appearance.  When  the  front  of  the 
vitreous  is  the  part  implicated  the 
opacities  are  best  seen  with  a  convex 
lens  behind  themii'ror. 

Treatment  is  that  of  the  disease  causing 
them. 

Sparkling  Synchysis  is  produced  by 
crystals  of  cholesterine,  tyrosine,  and 
phosphates  floating  in  the  vitreous, 
derived  from  degeneration  of  the  lens, 
choroidal  epithelium,  or  eftusion  of  blood. 
They  appear  very  bright  and  glistening, 
like  fine  gold  dust ;  after  movement,  the 
particles  appear  in  much  greater  numbers. 
Both  eyes  are  usually  affected,  and  the 
condition  manifests  itself  in  persons  past 
middle  age. 

Synchysis,  or  Fluid  Degeneration  of 
the  Vitreoits. — Causes. — Ophthalmitis,  in- 
flammation of  the  ii-is,  choroid,  or  retina. 
Sympathetic  ophthalmia.  Injuries  to  the 
eyeball.  Posterior  intraocular  haemor- 
rhage. Hydrophthalmos.  Staphyloma. 
The  later  stages  of  irido- choroiditis  and 
glaucoma.  Extreme  myopia.  Senile 
changes.  When  there  has  been  an 
escape  of  vitieous  this  is  replaced  by 
aqueous  fluid,  but  if  much  have  been  lost 
the  eye  becomes  soft,  and  vision  is  lost. 

Symptoms. — Ophthalmoscopically  float- 
ing particles  are  seen,  and  the  iris  is 
tremulous  (iridodonesis).  Tension  is  much 
lessened. 

Cysticercus  in  the  Vitreous  is  not  com- 


I  mon  in  this  country,  though  compara- 
tively frequent  in  Germany.  The  pai-a- 
site  is  first  lodged  between  the  retina 
and  choroid,  and  then  perforates  the 
i-etina  to  enter  the  vitreous.  The  cyst 
I  is  rounded  with  a  bluish  grey  surface 
and  glistening  maigin,  the  head  is  small 
and  tapering,  but  slightly  enlarged  at 
its  extremity.  There  is  a  to  and  fro 
movement  of  the  head,  and  a  vibratory 
motion  of  the  cyst.  It  occasions  hyalitis, 
folloAved  by  iiido-choroiditis  and  shrink- 
ing of  the  globe. 

Treatment.  —  Remove,  if  possible, 
through  a  sclerotic  incision,  or  by  ex- 
tracting the  lens  and  then  withdrawing 
the  cyst  with  a  fine  hook. 

Pseudo-Olioma  is  characterised  by  in- 
flammatory changes,  leading  to  degene- 
lation  and  shrinking  of  the  viti'eous, 
which  is  changed  into  a  condensed, 
greyish  white,  opaque  substance.  This 
condition  is  characterised  by  diminished 
tension,  retraction  of  the  periphery  of 
the  lens,  and  absence  of  hsemorrhagic 
extravasations.  It  is  most  common  in 
children,  and  often  accompanies  oi-  is 
consecutive  to  some  forms  of  meningitis. 

Detachment  of  the  Vitreous  may  follow 
shrinking  from  any  cause,  the  vitreous 
being  separated  from  the  retina  by  a 
serous  fluid.  The  detached  portion  forms 
a  translucent,  filmy,  well-defined  hemi- 
sphere at  the  back  of  the  lens  and  ciliary 
processes,  but  when  retaining  its  con- 
nexion to  the  optic  disc  is  convolvulus-like 
in  form. 

Hcemorrhage  into  the  Vitreous  may  occur : 
1.  From  the  ciliary  processes ;  2.  Fi^om 
the  choroid,  bursting  through  the  retina ; 
3.  From  the  retina.  It  is  often  con- 
fined to  one  eye  and  may  be  recurrent. 

Causes. — Mechanical  injury,  as  a  blow 
from  the  fist.  Spontaneously  in  gout,  car- 
diac and  renal  diseases,  htemophilia,  and 
antemia.  It  is  sometimes  met  with  with- 
out apparent  cause  in  young  adults. 

Symptoms. — When  copious,  sudden 
loss  of  vision,  and  inability  to  see  the 
fundus  with  the  ophthalmoscope.  Small 
lifemorrhages  appear,  black,  or  if  translu- 
cent, dark  red  when  the  eye  is  examined 
ophthalmoscopically  ;  sometimes  the  clot 
can  be  seen  by  focal  illumination.  The 
blood  is  usually  but  slowly  absorbed,  and 
leads  to  the  formation  of  opaque  films, 
which  may  be  coai'se  oi-  fine,  and  also  to 
floating  opacities. 

Results.- — -Resolution   may    occur  in 
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favourable  cases,  but  more  frequently 
softening  of  the  vitreous  and  detachment 
of  the  retina. 

Treatvient. — Rest  in  a  dai'k  room. 
All  minute  work,  straining,  or  stooping 
must  be  forbidden.  Iced  compi-esses. 
Pressure  by  a  compress  and  bandage. 
Iodide  of  potassium  internally,  or  liq. 
hydrarg.  perchlor. 

Foreign  Bodies  in  the  Vitreous,  such  as 
fragments  of  steel  or  iron,  gun  caps,  etc., 
may  be  detected  by  the  oi^htbalmoscope, 
provided  there  be  no  intraocular  hjemor- 
rhage,  as  a  dark  or  bright  body.  They 
may  become  encapsuled,  but  are  apt  to 
occasion  severe  inflammation,  and  to 
be  followed  by  sympathetic  ophthalmia. 

Treatment. — Removal  by  an  incision 
thi'ough  the  sclerotic,  between  two  recti 
muscles ;  with  the  ophthalmoscope  the 
situation  is  ascertained  and  the  body  is 
removed  with  foi'ceps,  but  if  this  be  im- 
possible the  eye  should  be  extirpated.  If 
the  substance  be  iron  or  steel  an  electro- 
magnet is  used,  to  which  needles  can  be 
attached.  The  needle  is  passed  into  the 
vitreous  as  near  as  possible  to  the  piece 
of  steel  or  iron,  and  this  adheres  to  the 
needle  and  can  be  withdrawn  with  it. 

Diseases  of  the  Retina. — Hyper amia  of 
the  Retina  may  be  Active  or  Passive. 

Causes. — Of  Active  :  Prolonged  use  of 
the  eye  for  fine  work,  particularly  in 
myopic  or  hypermetropic  individuals ; 
exposure  to  strong  light;  secondary  to 
disease  of  the  other  structures  of  the 
globe. 

Of  Passive  :  Local  congestion  of  the 
brain ;  tumours  in  the  orbit  or  skull  ; 
neuritis  ;  thrombosis  of  the  central  vein; 
glaucoma;  suppressed  menstruation;  mi- 
tral disease;  and  emphysema  of  the 
lungs,  etc. 

iSymptoms. — Instability  of  the  eye. 
By  ophthalmoscopic  examination  the 
optic  disc  is  seen  to  be  red,  partially  or 
all  over.  In  the  passive  form  the  veins 
are  dilated,  large,  vei-y  dark,  and  tor- 
tuous. 

Treatment. — Rest  to  the  eyes.  One 
or  two  leeches.  Counter-irritation.  The 
cold  douche  with  the  lids  closed.  Inter- 
nally, iron,  bark,  and  the  mineral  acids. 

Retinitis,  or  Ivflammation  of  the 
Retina,  is  usually  the  result  of  some 
general  disease. 

Causes. — Syphilis  (retinitissyphilitica); 
diseases  of  the  kidneys  (retinitis  albu- 
minuiica)  ;  leucocythemia,  diabetes  ;  pig- 


mentary retinitis  (retinitis  pigmentosa) ; 
over-use  of  the  eye.  Secondary  to  orbi- 
tal tumours,  embolism  or  inflammation 
of  neighbouring  structures.  Direct  ex- 
posure to  sunlight. 

tSymptoins. — Dim  and  distorted  vision. 
The  field  of  vision  is  contracted,  or  in 
portions  lost,  which  is  best  tested  by  a 
perimeter  (Priestly  Smith's).  The  loss  of 
vision  may  progi-ess  to  total  blindness. 

Ophthalmoscopic  Appearances. — The 
retina  loses  its  transparency  from  exu- 
dation, and  becomes  milky.  Optic  disc 
swollen  and  red,  and  the  outUne  obscured. 
The  veins  distended  and  tortuous,  and  at 
parts  cannot  be  seen,  owing  to  exudation. 
There  may  be  extravasations  of  blood  or 
patches  of  exudation  into  the  retinal  tis- 
sue, which  appear  as  grey  spots.  There 
may  be  hypertrophy  and  sclerosis  of  nerve 
fibres,  and  thei'e  are  often  opacities  in 
the  vitreous. 

Retinitis  Albuminurica  is  found  gene- 
rally in  connexion  with  chronic  granular 
conti'acted  kidney,  but  also  follows  other 
renal  diseases,  as  the  albiuninuria  of 
pregnancy,  or  scarlatinal  nephi'itis.  The 
retinal  symptoms  may  precede  the  renal 
or  succeed  them.  It  pi'obably  result* 
from  changes  in  the  walls  of  the  small 
arteries,  and  altered  conditions  of  the 
blood. 

Ophihahnoscoinc  Appearaixces. — The- 
retina  round  the  disc  is  of  a  grepsh 
white,  and  at  various  points,  forming  a 
more  or  less  complete  ring  round  the 
papilla,  are  to  be  seen  buft-coloured 
patches.  In  the  neighboui-hood  of  the- 
yellow  sjjot  white  punctate  glistening 
spots  appear,  ai'ranged  in  a  stellate- 
pattern,  due  to  fatty  degeneration  of 
the  inner  end  of  Miillerian  fibres- 
Haemorrhagic  eff'usions  of  small  extent 
are  common.  The  papilla  may  be  pas- 
sively congested,  or  its  surface  and  contour 
greatly  bluri'ed  by  effusion. 

Treatment  must  be  directed  to  the  kid- 
neys. A  purgative  every  other  day. 
Injections  of  pilocarpine,  warm  liaths,  etc 
Leeches  to  the  temple  if  the  eye  be  pain- 
ful.   Tinctura  ferri  perchlor.,  etc. 

Retinitis  Syphilitica  occurs  Jis  u  late 
secondary  or  early  tertiary  symptom,  and 
is  often  combined  with  choroiditis,  and 
may  attack  one  or  both  eyes.  Occa- 
sionally this  disease  is  met  with  in 
inherited  syphilis. 

Ophthalmoscopic  A  ppearonces. — The 
1  retina  has  a  diffused  greyish  haze  extend- 
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ing  from  the  optic  disc.  The  vitreous 
contains  numerous  dust-like  opacities. 
Patches  of  ecchymosis  or  bufF-coloured 
patches  are  rare.  The  disc  is  blun-ed 
and  the  veins  somewhat  enlarged. 

Symptoms. — Night  bUndness  is  well 
marked  with  the  other  symptoms  of 
retinitis.  It  may  last  for  months,  but  is 
the  variety  most  amenable  to  treatment. 

Retinal  Disease  in  Diabetes  does  not 
differ  essentially  in  appearance  from  albu- 
minuric retinitis.  It  always  affects  both 
eyes.  Retinal  haemorrhages  are  fi'equent 
in  diabetes. 

Treatment. — Syphilitic  I'etinitis  must 
be  treated  by  a  prolonged  course  of  mer- 
curv  and  other  antisyphilitic  treatment. 
In  diabetic  i'etinitis  the  treatment  must 
be  directed  to  the  general  condition. 

Retinitis  Pigmentosa  is  associated  with 
pigmentary  changes  in  the  retina. 

Causes. — It  is  often  congenital,  and 
may  be  hereditary.  It  is  common  in 
deaf  mutes.  Consanguinity  of  the  parents. 
Several  members  of  a  family  ai-e  often 
affected. 

Symptoms. — It  commences  as  a  rule 
in  early  life,  and  is  very  chronic,  and 
attacks  both  eyes.  The  first  changes  are 
circumferential  blindness,  the  field  of 
vision  gradually  contracting,  although  a 
small  field  in  the  centre  retains  clear 
vision  for  a  lengthened  period.  Night 
blindness  is  an  early  symptom.  After  a 
considerable  time  central  vision  becomes 
impaired,  and  finally  all  vision  may  be 
lost. 

Ophthalmoscopic  Appearances. — Stel- 
late deposits  of  black  pigment  and 
irregular  black  striation  in  the  form  of 
threads  or  dots  upon  and  ai-ound  the 
i-etinal  vessels.  The  pigmentary  deposit 
is  thickest  midway  between  the  centre 
and  periphery,  where  it  forms  an  annular 
zone.  The  optic  disc  is  ansemic,  pale, 
of  a  yellowish  red  or  greyish  yellow 
colour ;  the  central  vessels  are  small. 
There  is  no  ati-ophy  of  the  choroid. 

Treatment. — Gal  vanism ,  and  internally 
some  pi-eparation  of  iron.  Perchloi'ide 
of  mercury.  Bromide  and  iodide  of 
potassium.  Hypodermic  injections  of 
strychnia. 

Retinal  Disease  in  Leucocythemia  is 
.symmetrical. 

Ophthalmoscopic  Appearances. — White 
patches  surrounded  by  a  hsemorrhagic 
border  occurring  at  the  periphery  and 
near  the  centre  of  the  fundus,  with  the 
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other  signs  of  retinitis.  The  I'etinal 
arteiies  ai'e  bright  orange  in  colour,  and 
the  veins  light  carmine. 

Treatment. — That  of  the  disease  on 
which  it  depends. 

Hcemorrhayic  Retinitis  usually  only 
implicates  one  eye.  It  is  characterised 
by  numerous  small  haemorrhages,  which 
are  diffusely  spread  over  the  fundus.  It 
is  caused  by  some  disease  of  the  vascular 
system,  or  cardiac  valvular  disease,  aneur- 
ism, degeneration  of  the  arteries,  sup- 
pression of  the  menses. 

Treatment. — Iodide  of  potassium,  etc. 

Retinal  Hcemorrhage.  Causes. — From 
rupture  of  a  vessel,  oi-  diapedesis.  Rup- 
ture occurs  from  increased  intravascular 
pressure,  which  may  be  local,  as  from 
blows  on  the  eyeball,  venous  thrombosis, 
retinitis,  and  optic  neuritis ;  or  genei-al, 
associated  with  disease  of  the  heart, 
gout,  suppression  of  the  menses,  etc. 
Another  class  of  cases  in  which  the 
vessels  may  give  way  is  where,  as  the 
result  of  operative  interference,  or  acci- 
dents, the  contents  of  the  globe  are 
suddenly  diminished  and  the  retina  loses 
its  normal  support.  Thirdly,  the  arterial 
wall  may  be  of  a  more  brittle  character 
than  normal,  and  so  give  way,  as  in 
Blight's  Disease,  miliary  aneurism, 
with  embolism  and  thrombosis  of  the 
small  arteries,  degeneration  of  the  coats 
of  the  vessels,  etc.  Diapedesis  or  migra- 
tion of  the  corpuscles  without  rupture  is 
occasioned  by  increased  blood  pressui-e,  or 
an  altered  condition  of  the  blood,  as  in  leu- 
cocythemia, purpura,  scurvy,  hsemophilia, 
anajmia,  ague,  pysemia,  diabetes,  etc. 

Symp)toms. — Impairment  or  loss  of 
vision  which  has  a  sudden  onset.  The 
pupils  are  dilated  and  sluggish.  No  pain 
or  photophobia. 

Ophthalmoscopic  Appearances. — Extra- 
vasations of  blood,  varying  in  extent  and 
number.  The  extravasation  may  occur 
in  the  nerve  fibre  layer  of  the  retina, 
when  it  splits  the  fibres,  and  thus  pre- 
sents a  striated  appearance,  and  ter- 
minates in  a  brush-like  extremity  (flame- 
shaped)  ;  01'  the  blood  may  be  poured 
out  beneath  the  limiting  membrane, 
when  it  will  form  a  rounded  patch  ;  or 
if  profuse  the  blood  may  bui-st  into  the 
vitreous,  or  detach  the  retina.  When 
recent  the  blood  appears  red,  afterwards 
black  or  brown. 

Prognosis  depends  on  the  extent,  situa- 
tion, and  cause.    It  is  favourable  when 
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there  is  only  a  small  quantity  of  blood 
on  the  internal  surface  of  the  retina,  the 
patient  being  young,  and  his  vessels 
healthy. 

Treatment. — Rest  to  the  eyes.  One  oi' 
two  leeches  to  the  temple.  Dry  cupping. 
Iodide  and  bromide  of  potassium.  Iced 
compi'esses.  Keep  the  bowels  open  with 
Hunyadi  Janos  water,  or  sulphates  of 
soda  and  magnesia.  Attend  to  the  ute- 
rine functions  and  any  accompanying 
disease.  Subcutaneous  injection  of  pilo- 
carpine is  often  useful. 

Detachment  of  the  Retina  from  the 
Choroid. — Floating  Retina.  Causes. — 
Extreme  myopia.  Loss  of  -vitreous. 
Haemorrhage  between  the  choroid  and 
retina.  Serous  exudation  between  the 
retina  and  choroid,  as  the  result  of  acute 
or  chronic  inflammation.  Tumours  of 
the  choroid.  Cicatricial  contraction  of 
connective  tissue  bands  in  the  vitreous. 

Symptoms. — This  condition  generally 
commences  at  the  lower  part  of  the 
fundus  and  affects  one  eye.  Loss  of 
vision  affecting  that  portion  of  the  field 
corresponding  to  the  detached  part  of  the 
retina.  On  moving  the  head  a  shadow 
waving  iip  and  down  may  be  perceived  by 
the  patient.  Objects  are  often  distorted. 
Phosphenes  of  the  detached  parts  are 
absent.    It  is  often  sudden  in  its  onset. 

Ophthalmoscopic  Appearances.  —  The 
pupil  should  be  well  dilated,  when  a 
portion  of  the  fundus  appears  bluish 
grey.  By  direct  examination  the  de- 
tached part  presents  itself  as  an  opaque 
greyish  film,  bulging  forward  into  the 
vitreous,  and  bounded  by  a  sharp  line, 
beyond  which  the  choroid  is  seen  shining 
through  the  normal  retina.  The  cUs- 
coloured  piece  floats  with  a  tremulous 
motion,  and  is  folded  or  wrinkled.  The 
vessels  of  the  detachment  are  thin,  darlc, 
suddenly  bend  at  the  junction  with  the 
healthy  retina,  and  have  a  wavy,  tor- 
tuous appearance.  The  antei'ior  sui'face 
of  the  displacement  will  require  a  convex 
lens  to  render  it  clearly  visible,  and  the 
power  of  the  lens  necessary  is  an  esti- 
mate of  the  depth  of  the  detachment. 
If  a  portion  of  the  l  etina  be  only  loosened 
and  wrinkled  without  being  detached, 
the  dijignosis  is  very  diflicult. 

Prognosis. — In  the  majority  of  cases 
the  detachment  extends  until  there  is 
complete  loss  of  useful  vision.  Cataract 
may  supervene. 

Treatment. — Wolfe's  method  has  had 


considerable  success.  The  conjunctiva  is 
separated  from  the  sclerotic  up  to  a  point 
where  it  is  intended  to  incise  it.  The 
sclerotic  is  punctuied  with  a  Gnefe's 
cataract  knife  at  the  equator ;  the  inci- 
sion may  be  made  between  the  inferior 
and  external  rectus,  or  any  other  spot 
•whicli  is  found  from  examination  to  ha 
more  convenient.  If  the  right  spot  be 
reached,  yellow  serum  will  escape  when 
the  wound  is  made  to  gape  somewhat.  A 
fine  grooved  director  may  be  introduced 
to  aid  the  flow  of  fluid.  Rest  in  bed  for 
several  days  in  a  dark  room  is  essential, 
and  a  pressure  bandage  should  be  applied 
to  the  eye  when  the  puncture  has  healed. 
Eserine  drops  and  jaborandi  internally 
are  of  service,  or  pilocarpine  hypodeimi- 
cally.  The  bowels  must  be  well  regu- 
lated, and  all  strains  or  exertion  avoided. 
Prolonged  rest  of  both  eyes  is  requisite. 

Embolism  of  the  Cetxtral  Artery  of 
the  Retina.    Causes. — Cardiac  valvular 
diseases.       Albuminuria.  Advanced 
pregnancy. 

SymjJtoins. — Sudden  unilateral  bhnd- 
ness  without  pain.  It  is  more  common 
in  young  persons.  If  only  a  branch  be 
plugged,  the  blindness  is  partial. 

Ophthalmoscopic  Appearances.  —  Tlie 
optic  disc  is  pale  and  its  edges  indistinct ; 
the  retina  becomes  oedematous,  present- 
ing a  white  misty  ojjacity  which  obscures 
the  choroid,  except  at  the  yellow  spot, 
which  is  unu.suall)-  red  by  contrast  with 
the  adjacent  retina.  The  vessels  are 
small  at  the  disc  and  look  like  white 
lines,  or  narx-ow  red  lines  with  opaque 
white  bounding  lines.  Small  hsemorrhages 
may  be  present.  There  is  no  pulsation 
on  pressure.  After  some  interval  the 
retina  I'ecovers  its  transparency,  but  the 
optic  nerve  gradually  atrophies. 

Treatment. — Massage  of  the  eyebiill  to 
try  and  loosen  the  clot  is  the  only  mea- 
sure which  has  a  chance  of  success,  but 
the  prognosis  is  very  unfavourable. 

Glioma  of  the  Retina. — This  is  a  tumour 
springing  from  the  retina  and  belonging 
to  the  sarcomatous  type.  It  consists  of 
cells  generally  round  like  lympli  cells, 
occasionally  spindle-.shaped,  enclosed  in 
a  deUcate  fibrillated  reticulum,  but  some- 
times this  is  absent,  and  between  the 
cells  there  is  an  amorphous  intercellular 
substance.  It  is  apt  to  undergo  fattj-, 
mucoid,  and  calcareous  degeneration. 
It  resembles  brain  substance  in  appear- 
ance. 


DISSEMINATED  OR  EXUDATIVE  CHOROIDITIS.  447 


Causes. — It  occurs  in  young  children 
under  five.    It  may  be  congenital. 

Symptoms. — Loss  of  vision  ;  dilatation 
of  the  pupil ;  bright  yellow  appearance 
of  the  pupil.  As  the  disease  advances 
there  will  be  increased  tension  and  pain. 
The  lens  and  u.'is  are  pushed  towards  the 
cornea.  The  lens  become  cloudy,  and 
the  cornea  dull;  finally  the  tumour  bursts 
through  the  coats  of  the  globe,  forming 
a  fungating  mass,  and  death  occurs  from 
exhaustion,  or  extension  by  means  ot  the 
optic  nerve  to  the  brain,  producing  men- 
ingitis. The  scalp,  brain,  and  adjacent 
lymphatic  glands  may  be  the  seat  of 
secondary  deposits,  and  occasionally  other 
organs,  as  the  liver.  By  focal  illumina- 
tion a  yellowish  white  mass  is  seen  in  the 
vitreous  with  blood-vessels  and  perhaps 
htemorrhages  on  its  surface. 

^'?■ea^??^e?^^.— Extirpate  the  globe  with 
as  much  of  the  optic  nerve  as  possible. 
Pain  is  relieved  by  opiates.  It  is  apt  to 
return  if  the  nerve  be  already  much 
afiected. 

Disseminated  or  Exudative  Choroiditis. 
— Causes. — Syphilis,  but   it  may  occur 
spontaneously  (simple).   When  syphilitic 
it  may  accompany  iritis  and  appeal'  as  a 
secondary  symptom,  or  may  be  conjoined 
Avith  retinitis  when  it  is  tertiary.    On  ' 
the   subject   of   causation  Hutchinson 
writes,  that  the  following  propositions 
must  be  admitted :  ( 1 )  That  concussion 
of  the  eyeball  may  produce  conditions 
closely  resembling  those  of  other  forms 
of  choroiditis,  but  always  limited  to  the 
eye  injured ;  (2)  That  choroiditis  disse- 
minata, afiecting  both  eyes,  is  occasion- 
ally met  with  as  a  family  disease,  inde- 
pendently of  syphilis,  and  in  association 
with  diseases  of   the  nervous  sy.stem, 
especially  the  intellect ;  (3)  That  there 
are  cases  of  choroiditis  occurring  in  fairly 
healthy  persons,  which  show  a  remark- 
able tendency  to  I'ecurrence,  are  accom- 
panied by  iritis,  and  ought  possibly  to 
be  grouped  with  relapsing  cyclitis ;  (4) 
That  young  men  are  liable  to  a  peculiar 
foi-m  of  haimorrhagic  choroiditis,  which 
is  not  dependent  on  syphihs,  but  which 
produces  results  not  to  be  distinguished 
from  the  syphilitic  forms  ;  (5)  That  there 
are   yet  other   forms  of  disseminated 
choroiditis  which  cannot  be  assigned  to 
any  of  the  above  groups,  but  which  closely 
resemble  in  their  final  results  what  is 
observed  in  syphilis,  but  in  which  there 
is  still  no  reason  to  suspect  the  disease. 


Sympto'ms. — Gradual  failure  of  vision. 
Muscje.  The  field  of  vision  is  contracted 
or  imperfect.  The  pupil  somewhat  di- 
lated and  sluggish.  Little  or  no  intol- 
erance of  light. 

OphtJialmoscojnc  Appearances. — Pinkish 
yellow-coloured  patches  of  exuded  lymph 
are  seen  on  the  surface  and  in  the  sub- 
stance of  the  choroid.  In  the  syphilitic 
form,  the  exudation  consists  of  nodules* 
distinctly  circumscribed.  As  the  disease 
progresses  the  viti-eous  may  become  hazy. 
When  the  exuded  lymph  is  absorbed  the 
part  of  the  choi'oid  afiected  ati'ophies,  and 
the  coi'responding  part  of  the  white  sclei'o- 
tic  appears  shining  through  the  atrophied 
choroid.  Round  these  white  patches  the 
pigmented  unaltered  choroidal  epithelium 
forms  a  black  rim.  The  retina  is  usually 
unafiected  in  front  of  the  choi'oid. 

Sequelce. — Posterior  staphyloma.  Glau- 
coma. 

Treatment. — The  eye  must  be  shielded 
from  light.  Eserine  drops.  Local  ab.strac- 
tion  of  blood.  Counter-iriitation.  Hypo- 
dermic injection  of  pilocarpine.  In  the 
syphilitic  form,  when  secondary,  mer- 
curial baths  or  inunction,  and  iodide  of 
potassium.  If  tertiary,  hydrarg.  perchlor.. 
with  a  bitter  infusion,  followed  by  iodide 
of  potassium.  If  the  patient  be  weak, 
ung.  hydrarg.  and  belladonna  rubbed  into 
the  temple  every  night,  and  quinine  and 
iron.  In  the  simple  form,  iodide  and 
bromide  of  potassium,  arsenic,  etc. 

Sderotico-Choroiditis  Posterior,  or  Pos- 
terior Sta2)hyloma,  is  a  conical  protrusion 
backwaixls  of  the  posterior  half  of  the 
eye,  accompanied  with  atrophy  of  the 
choi'oid.  It  is  usually  found  in  all  cases 
of  severe  myopia. 

Symptoms.  —  If  stationary,  those  of 
myopia ;  if  jjjvgressive,  increasing  myopia 
and  failure  of  vision,  with  symptoms  of 
retinal  irritation,  as  muscse,  flashes  of 
light,  etc. 

Ophthalmoscopic  Appearances.  —  A 
large  white  ciescent  on  the  outer  side  of 
the  optic  disc,  due  to  the  sclerotic  shining 
through  the  atrophied  choroid.  Outside 
this  is  a  border  of  pigment.  In  bad  cases 
these  appearances  may  extend  all  round 
the  disc.  The  retinal  vessels  are  very 
distinct  on  the  white  ground.  Patches  of 
atrophied  choroid  are  often  present. 

Sequelce.  —  Glaucoma,  detachment  of 
the  retina,  choroidal  hajmoirhage,  hya- 
litis,  cataract. 

Treatment. — That  of  myopia.  Liq.  hy- 
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<lrarg.  pei'chlor.  if  the  staphyloma  be 
inci'easing. 

Svppurative  Choroiditis  v.  Ophthal- 
mitis V.  Panojjhthiilmitis  is  inflamma- 
tion involving  all  the  structures  of  the 
eye. 

Causes. — Injuries,  chemical  or  mecha- 
nical. In  debilitated  patients,  puerperal 
pytemia.  Endo-carditis.  Cerebro-spinal 
meningitis.    After  the  exanthemata. 

Symptoms. — Inflammatory  swelling  of 
the  cellular  tissue  of  the  orbit  round  the 
globe  and  of  the  lids.  Severe  conjunc- 
tivitis with  chemosis.  Aqueous  is  sei-ous, 
then  turbid  from  lymph  and  pus.  Iiitis, 
keratitis,  cyclitis,  hyalitis,  retinitis,  and 
choroiditis  are  all  present.  The  pain  is 
unbearable  at  first,  of  a  neuralgic  cha- 
racter over  one  side  of  the  face  and  head, 
afterwards  hot  and  throbbing.  Intoler- 
ance of  light,  and  lachrymation  ;  marked 
inflammatory  fever. 

Prognosis.  —  Occasionally  resolution 
takes  place  under  treatment,  but  most 
frequently  suppui'ation  progresses  until 
the  cornea  or  sclerotic  give  way. 

Treatment. — Atropine  di'ops  or  discs 
used  three  times  a  day.  Belladonna  fo- 
mentations. Rest  to  the  eyes.  Opium  to 
relieve  pain.  Salines  and  diaphoretics, 
followed  by  quinine  and  the  mineral 
acids.  Beef  tea,  wine,  or  brandy.  If 
hypopyon  be  present,  tap  the  cornea,  and, 
should  the  pain  diminish,  this  proceeding 
must  be  repeated  as  occasion  demands. 
If  the  disease  still  pi'ogress,  evacuate 
the  pus  through  the  .sclerotic.  Extirpate 
the  globe  when  acute  symptoms  have  sub- 
sided ;  if  performed  before  this  time  death 
may  ensue  from  purulent  meningitis. 

Sarcoma  of  the  Choroid  may  be  of  the 
ordinary  type  or  melanotic.  It  com- 
mences in  the  choroid,  appearing  first  as 
a  small  nodule,  then  detaches  and  pu.shes 
forward  the  retina,  displacing  the  vitreous 
and  pressing  on  the  iris,  ciliary  body,  and 
lens.  The  globe  may  lose  its  normal 
shape,  and  dark  bulgings  be  visible  in  the 
ciliary  region.  The  cornea  is  then  affected 
by  the  pres.sure,  and  ulcerates  ;  or  in 
other  cases  the  sclei-otic  gives  way  and 
the  tumour  presents  externally ;  then  it 
grows  with  increased  rapidity,  forming  a 
fungus  hsematodes. 

Symptoms. — Loss  of  vision.  Increased 
tension  and  pain,  with  the  other  symp- 
toms of  glaucoma.  Sometimes  with  the 
ophtlialmoRcope  the  ve.ssels  of  the  de- 
tached part  of  the  retina  can  be  distin- 


guished lying  in  front  of  other  vessels 
belonging  to  the  tumour,  thiK  jjroving 
that  the  case  is  not  simply  one  of  detached 
retina. 

Prognosis.  —  If  removed,  recurrence 
may  not  take  place  for  years.  Any  organ 
may  be  secondaiily  implicated. 

Treatment. — Extirpation  of  the  eyeball 
as  soon  as  the  tumour  is  detected.  When 
the  coats  of  the  globe  have  given  way 
I'emove  the  whole  of  the  orbital  contents 
with  chloride  of  zinc  paste,  having  first 
extirpated  the  globe. 

Injuries  of  the  Choroid  are  followed 
immediately  by  haemorrhage.  The  choroid 
may  be  torn  by  a  blow  on  the  eye,  with 
or  without  rupture  of  the  extei-nal  coats, 
or  by  a  penetrating  wound.  Haemorrhage 
may  ensue  between  the  choroid  and  re- 
tina, producing  a  clot,  which  detaches  the 
retina,  lendering  the  eye  more  or  less 
bhnd,  accoi'diug  to  the  extent  of  the 
extravasation.  Hfemori'hage  between  the 
choroid  and  sclerotic  is  apt,  in  unhealthy 
eyes,  to  follow  wounds  of  the  external 
coats  and  escape  of  the  lens.  The  choroid 
is  stripped  from  the  sclerotic  and,  with 
the  retina  and  vitreous,  pushed  forwards. 

Prognosis. — If  the  haemorrhage  be  ex- 
tensive, detaching  the  retina,  ej'^esight  is 
generally  lost. 

Treatment. — Leeches  to  the  temple. 
Atropine  drops.  Complete  rest  for  a  long 
period  to  both  eyes,  -nnth  a  compress  and 
bandage.  Cold  water  lotions  to  the  in- 
jured eye. 

Optic  Neuritis  is  of  two  kinds :  L 
Descending ;  2.  Ascending. 

Descending  Optic  Neuritis.  Causes. 
—  L  Most  commonly  any  "coarse" 
disease  in  the  cerebrum  or  cei'ebelhmi, 
as  tumours,  meningitis,  hydi'ocephalus, 
abscess,  hydatid  disease  of  the  brain, 
cerebral  softening,  inflammation  propa- 
gated by  continuity  of  tissue.  2.  Local 
lesions  in  the  orbit,  as  nodes.  3.  Subse- 
quent to  injuries  of  the  head  and  spine, 
when  it  often  comes  on  at  a  con- 
siderable interval,  the  patient  haniig 
apparently  recovered.  The  immcdiati' 
cause  is  obstruction  to  the  venous 
circulation. 

Symptoms. — At  the  commencement, 
increased  redness  of  the  disc,  later  a 
greyish  white  woolly  appearance.  Tlie 
optic  disc  is  swollen  and  {"ominent, 
bulging  forwards  (engorged  disc) ;  the 
swelling  affects  a  greater  or  le.ss  extent 
of  retina,  which  is  milky  and  loses  its 


ATROPHY  OF  THE  OPTIC  NERVE. 


449 


transparency,  thus  rendering  the  outline 
of  the  disc  irregular  and  indistinct. 
The  arteries  are  small  and  the  veins 
large  and  tortuous  (choked  disc)  ;  and 
through  the  swelling  of  the  optic  nerve 
the  vessels  are  pushed  forward,  forming 
well-marked  curves.  Small  extravasa- 
tions may  be  present,  and  patches  of 
degeneration  in  the  retina.  Vision 
gi'adually  fades  without  pain  at  the 
centre  of  the  field,  and  there  is  also  pro- 
gressive diminution  of  the  field  from  the 
periphery.  Colour  vision  for  green  and 
red  may  be  lost.  Symptoms  of  the 
exciting  disease  are  present. 

Ascending  Optic  Neuritis,  or  Neuro- 
Retinitis.  Causes. — Syphilis,  uterine 
disease,  debility  after  fevers,  diphtheria, 
over-lactation,  etc.,  lead  poisoning,  dia- 
betes, chlorosis,  suppressed  menstruation, 
renal  disease,  local  lesions  of  the  eye 
(as  ulcer  of  the  cornea),  errors  of  refrac- 
tion, etc. 

Symptoms. — The  disc  is  clouded,  and 
the  ovitline  faintly  marked;  vessels  in- 
distinct as  they  pass  over  its  surface ; 
the  veins  are  not  distended.  The  retina 
is  widely  affected,  being  covered  with 
a  diffused  haze.  Often  one  eye  alone 
is  affected.  There  are  no  cerebral 
symptoms. 

Prognosis  is  very  unfavourable. 

Treatment. — For  descending  neuritis, 
that  of  the  lesion  on  which  it  depends. 
Iodide  and  bromide  of  potassium  and 
mercury.  Strychnia  hypodermically. 
Carter  has  opened  the  nerve  sheath  to 
give  exit  to  the  contained  fluid.  Abso- 
lute rest  to  the  eyes. 

For  neuro-retinitis  find  out  the  cause 
and  treat  it ;  if  syphilis  be  the  origin, 
tiy  antisyphilitic  remedies.  Wet  cup- 
ping by  Heurteloup's  artificial  leech. 
Absolute  rest  to  the  eyes.  If  uterine 
derangements  produce  the  affection, 
attend  to  the  menstrual  functions.  In 
anaemic  persons,  tonics,  as  the  mineral 
acids  with  bark,  ii'on,  and  mei'curial 
inunction  on  the  brow  and  temple. 

Atrophy  of  the  Optic  Nerve. — Wldte 
Atrophy.  Causes.  Extrinsic :  Cerebral, 
or  cerebro-spinal  disease.  Pressure  from 
tumouis,  cerebial  hiemorrhage,  etc. 
Softening  of  the  brain,  hydrocephalus, 
meningitis,  syphilitic  deposits,  em- 
bolism, paraplegia,  locomotoi'  ataxy. 
Uterine  derangements,  as  suppression 
of  the  menses,  amenorrhcea,  dysmenor- 
rhcea,  pregnancy.    Loss  of  blood.  Re- 


flex iriitation,  as  carious  teeth,  etc. 
Orbital  tumours.  Diabetes.  Intermit- 
tent fevers.    Alcohol,  lead. 

Intrinsic :  Diseases  of  the  retina  or 
choroid.  Glaucoma.  Acute  inflamma- 
tion of  the  eye.   Intraocular  haemorrhage. 

Ophthalmoscopic  Appearances.  —  The 
optic  disc  is  flat  and  enlarged,  of  a 
milky  whiteness,  and  quite  bloodless. 
The  arteries  are  much  decreased  in  size 
and  scarcely  visible ;  the  veins  may  be 
at  first  enlarged,  but  are  afterwards 
shrunken.  The  optic  nerve  may  be 
depressed  from  atrophy  of  the  nerve 
substance  (atrophic  cup).  This  cup 
consists  of  a  gradual  slope  from  the 
margin  to  the  centre,  not  abrupt  as  in 
glaucoma,  and  the  vessels  ai'e  not  dis- 
torted. When  dependent  on  intrinsic 
causes  the  appearances  differ,  but  the 
disc  is  pale,  and  the  vessels  small  with 
indistinct  outline ;  phenomena  due  to 
disease  of  the  choroid  or  retina  may  be 
present. 

Symptovis. — 1.  Diminution  of  visual 
acuity.  2.  Impaired  colour  vision ;  first 
green,  and  then  red  and  yellow,  fail 
to  be  recognised,  and  finally  blue  dis- 
appears. 3.  Alterations  in  the  field 
of  vision. 

Treatment. — This  must  be  directed  to 
the  condition  on  which  it  depends,  and 
no  sight  which  is  lost  can  be  regained, 
so  efforts  must  be  directed  to  prevent 
matters  getting  worse. 

Colour  Blindness,  or  Faulty  Perception 
of  Colours,  may  exist  in  three  forms  :  1. 
Dichromic  vision.  For  normal  eyes, 
there  are  three  elements  of  colours, — red, 
green,  and  blue ;  in  dichromic  vision,  one 
of  these,  generally  red  or,  green,  is  not 
perceived.  2.  Inability  to  distinguish 
shades  of  colour.  This  may  be  congenital, 
or  from  over-use  of  the  eye  in  looking 
at  colours.  3.  Achromatic  vision.  In- 
ability to  distinguish  any  colour.  This 
results  from  disease. 

Tests. — These  are  coloured  •wools 
(Holmgren's),  coloured  letters,  cards, 
glasses,  etc. 

Holmgren^ s  Test. — 1.  The  person  is 
given  a  skein  of  pure  pale  green  colour, 
and  asked  to  pick  out  all  similar  skeins 
fi'om  a  heap  containing  several  shades 
of  green,  yellow,  grey,  pinks,  etc.,  with- 
out considering  any  difference  in  shade. 
If  he  select  no  skeins  but  green  ones 
the  colour  vision  is  all  right.  Sho\ild 
he  take  greys,   browns,  or   pinks,  as 
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matches,  he  is  red  ov  green  blind.  2. 
Then  a  pale-coloured  i-ose  skein  is  given 
him  ;  he  will  match  it  with  dark  blue  and 
violet  if  red  blind.  If  green  blind  he 
will  match  it  with  grey,  or  bluish  green. 
3.  Next  try  him  with  a  scarlet  skein ; 
if  red  blind  he  will  match  it  with  a 
dark  green  or  brown.  If  gi'een  blind 
a  light  brown  or  yellow  green. 

Defects  of  Sight  Remediable  by  Glasses. 
— These  are  Myopia,  Hypermetropia, 
Astigmatism  and  Presbyopia.  Rays  of 
light  from  objects  beyond  five  metres 
(sixteen  feet)  are  for  all  practical  pur- 
poses parallel.  When  a  normal  eye  is 
at  rest  parallel  rays  falling  on  the  cornea 
ai^e  made  to  converge  still  more  by  the 
anterior  surface  of  the  lens,  and  most 
of  all  by  the  posterior  surface  of  the 
lens,  so  that  they  form  a  focus  on  the 
retina.  This  focus  is  the  "  principal 
focus "  of  the  compound  object-glass 
formed  by  the  cornea,  lens,  and  humours. 
This  being  the  natural  state  of  the  eye, 
it  is  clear  that  when  the  rays  were  no 
longer  parallel, — that  is,  proceeded  from 
an  object  less  than  five  metres  from  the 
eye, —  such  divergent  rays  would  come 
to  a  focus  at  a  greater  distance  than  the 
principal  focus  that  is  behind  the  retina, 
but  if  this  were  the  case  we  should  not 
see  near  objects  distinctly.  If  a  clear  ob- 
ject have  to  fall  on  the  retina  some  change 
must  take  place,  and  this  is  produced 
by  the  action  of  the  ciliary  muscles, 
which  involuntarily  act,  relaxing  the 
suspensory  ligament,  and  rendering  the 
lens  more  convex  whilst  it  is  approached 
to  the  cornea,  thus  enabling  divergent 
rays  to  converge  more  than  parallel  ones, 
and  so  also  to  come  to  a  focus  on  the 
retina.  This  is  termed  accommodation. 
An  eye  that  can  see  distant  and  near 
objects  well  is  said  to  be  Emmetropic. 

Myopia,  or  Short  Sight. — If  in  an  eye 
at  rest  the  retina  were  moved  further 
back,  or  rays  of  light  too  much  bent  by 
the  cornea,  lens,  and  humours,  the  princi- 
pal focus  would  lie  in  front  of  the  retina, 
and  parallel  rays  would  form  circles  of 
dispersion  on  the  retina,  and  so  distant 
objects  would  not  be  clearly  visible. 
This  is  the  case  in  myopia.  The  usual 
defect  in  a  myopic  eye  is  increase  in  the 
length  of  the  globe  from  elongation  of 
the  posterior  half  of  the  eye  (posterior 
staphyloma).  Myopia  may  also,  though 
rarely,  be  due  to  too  gi-eat  refractive 
powei-  in  the  eye,  as  in  spasm  of  the 


ciliary  muscle,  producing  increased  con- 
vexity of  the  lens,  or  excessive  curvature 
of  the  cornea.  In  myopia,  patients  can 
only  see  objects  distinctly  at  a  short 
distance  from  the  eye,  as  the  rays  from 
such  objects  being  divergent  are  not  so 
soon  brought  to  a  focus. 

Causes. — It  may  be  hereditary,  conge- 
nital, or  acquired.  When  hereditary,  it 
is  not  usually  noticed  until  eight  or  nine 
years  of  age.  The  acquired  form  occurs 
in  persons  who  use  their  eyes  much  for 
reading,  oi'  minute  objects,  as  engi-avers^ 
watchmakers,  etc.  In  all  cases  of  head- 
ache in  children,  especially  when  worse 
on  reading  or  working,  examine  the  eyes- 
for  errors  in  refraction. 

Ophthalmoscopic  Appearances. — By  di- 
rect examination,  the  fundus  being  illu- 
minated by  a  mirror  held  at  a  distance  of 
two  feet,  an  inverted  image  of  the  fundus 
can  be  seen  at  some  inches  from  the 
patient's  eye.  The  retinal  vessels  appear 
to  move  in  an  opposite  direction  to  the 
observer's  head.  When  the  ophthalmo- 
scope is  brought  near  the  eye  in  the 
usual  position  of  the  dii-ect  examination, 
nothing  will  be  seen  unless  a  concave 
lens  be  placed  against  the  sight  hole  of 
the  mirror,  when  an  erect  image  of  the 
fundus  will  be  visible.  The  power  of  the 
weakest  concave  glass  which  will  give  a 
distinct  image  of  the  fundus,  is  a  measure 
of  the  extent  of  the  myopia.  By  the 
indirect  method  of  examination,  using 
both  a  mirror  and  object  lens,  the  optic 
nerve  and  vessels  appear  brighter  and 
smaller  than  in  an  emmetropic  eye,  and 
as  the  object  glass  is  withdrawn  from  the 
eye,  the  image  increases  in  size.  In  most 
cases,  on  the  apparent  inner  side  of  the 
optic  disc,  the  large  white  crescent 
described  in  posterior  staphyloma  is 
present  (myopic  arc). 

To  test  also  for  myopia,  "  retino- 
scopy,"  keratoscop)',  or  the  shadow  test, 
is  used;  light  is  thrown  from  the  concave 
ophthalmoscope  mirror  into  the  dilated 
pupil,  and  on  the  operator,  at  a  distance 
of  about  four  feet,  rotating  the  mirror, 
a  shadow  passes  across  the  illuminated 
area  in  the  same  direction  as  the  mirror 
is  turned.  To  ascertain  the  degree  of 
myopia,  the  weakest  concave  glass  is 
found,  which,  held  in  a  spectacle  frame 
in  front  of  the  patient's  eye,  ^\'ill  make 
the  shadow  disappeai-.  In  high  degree.^ 
of  myopia  the  fundus  reflex  is  dull. 

Complications.  —Posterior  staphyloma . 
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detachment  of  the  retina,  opacities  of 
the  vitreous,  divergent  strabismus. 

Treatment. — Avoid  over-fatigue  of  the 
eye.  Cold  douches.  Concave  glasses  are 
necessary  to  render  the  rays  of  light 
divergent  before  entering  the  eye.  In 
selecting  the  proper  glasses  for  a  patient 
it  is  necessary  to  ascertain  the  range  of 
accommodation,  degree  and  probable 
cause  of  the  myopia,  and  any  complica- 
tions. 

To  test  the  degree  of  Myopia  and  Range 
of  Accommodation,  Test  Types  are  used. 
For  testing  the  distant  vision,  Snellen's 
series  of  letters  aie  employed,  which  are 
arranged  on  a  card  in  seven  rows,  bear- 
ing the  numbers  60,  36,  18,  12,  9,  and 
6,  indicating  the  number  of  metres  at 
which  a  normal  eye  should  be  able  to 
read  them.  This  card  is  commonly  hung 
up  at  a  distance  of  six  metres  (20  feet) 
from  the  patient.  The  acuity  of  vision 
is  expressed  by  a  fraction,  the  numerator 
of  which  is  the  distance  of  the  patient 
from  the  card,  and  the  denominator  the 
number  of  the  smallest  row  of  letters 
which  is  perceived.  If  a  patient  see  at 
six  metres  No.  12,  the  fact  is  expressed 
thus  :  Y=-^.  The  near  vision  is  tested 
by  Jaeger's  reading  types,  which  are 
numbered  from  1  to  20.  In  addition  to 
these  types  a  set  of  trial  lenses  are 
necessary,  fitting  into  a  spectacle  frame. 
The  lenses  are  numbered  on  the  metrical 
principle,  the  wait  of  measurement  being 
a  lens  with  the  focal  length  of  one  metre ; 
its  focal  power  is  termed  one  dioptre 
(ID.)  A  lens  with  twice  the  refracting 
power  will,  in  accordance  with  the  rule 
that  the  strength  of  a  lens  is  in  inverse 
propoition  to  its  focal  length,  have  a 
focal  length  of  half  a  metre,  and  be 
termed  two  dioptres  (2  D.)  A  lens  with 
a  focal  length  of  two  metres  will  be 
called  half  a  dioptre  (-50  D.)  The  focal 
length  in  centimetres  of  any  lens  is 
found  by  dividing  100  by  the  number 
of  dioptres  in  the  lens.  Convex  lenses 
are  denoted  by  the  prefix  +  :  concave  by 
the  sign  — ,  It  is  generally  more  con- 
venient to  expiess  the  focal  length  in 
centimetres  :  a  lens  of  1  D  is  100  centi- 
metres. The  patient  being  seated,  a 
spectacle  frame  is  adjusted  to  his  face, 
and  an  opaque  disc  fitted  in  this,  over  the 
eye  which  is  not  undergoing  examination; 
he  is  then  asked  to  read  No.  1  (Jaeger), 
and  if  unsuccessful  tries  No.  2,  and  so 
oU  until  he  can  read  one  of  the  reading 


types :  the  number  is  noted,  and  the 
chstance  at  which  it  is  held.  He  is  next 
asked  to  read  Snellen's  distance  types, 
beginning  at  the  largest.  Suppose  the 
left  eye  is  under  examination  and  the 
patient  can  see  No.  1  (Jaeger)  at  20 
centimetres  and  No.  6  of  the  distant 
types  at  6  metres,  the  facts  are  expressed 
thus : 

L.E.  J.l,  20  c.m.V=«. 

The  surgeon  next  ascertains  the  point 
nearest  to  the  eye  at  which  J aeger's  read- 
ing type  is  visible ;  this  point  is  termed 
the  punctum  proximum  (p.p.),  and  is 
noted.  Then  the  furthest  point  at  which 
the  reading  type  can  be  seen  is  noted  ; 
this  is  called  the  punctum  remotum. 
The  difierence  betAveen  the  near  and 
far  points  is  the  range  of  accommodation. 
The  eflfect  of  glasses  is  now  tried,  and 
the  patient  must  ascertain  the  weakest 
concave  glass  with  which  he  can  see 
Snellen's  No.  6  type  at  a  distance  of 
six  metres ;  as  a  general  rule  the  lens 
required  is  one  whose  focus  coincides 
with  the  punctum  remotum.  To  find  the 
focal  length  in  dioptres  of  a  lens  whose 
focal  length  in  inches  is  known,  divide 
40  (about  the  length  of  a  metre  in 
inches)  by  the  number  of  inches ;  thus 
if  the  punctum  remotum  be  8  inches  a 
lens  of  5  D  will  be  suitable.  If  no 
glasses  enable  the  patient  to  see  No.  6 
Snellen  at  6  metres  his  acuteness  of 
vision  is  afi'ected,  due  either  to  defective 
sensibility  of  the  retina,  astigmatism, 
increasing  posterior  staphyloma  and 
atrophy  of  the  choroid,  opacities  of  the 
cornea  or  vitreous,  intiaocular  haemor- 
rhage, or  partial  detachment  of  the 
retina.  If  the  myopia  be  slight,  and  the 
patient  can  see  near  objects  distinctly, 
handglasses  may  be  used  for  distant  vision 
when  required,  such  glasses  being  of  suffi- 
cient power  to  fully  correct  the  myopia. 
In  myopia  of  medium  giade  from  4  D 
up  to  8  D,  glasses  will  be  wanted  both 
for  reading  and  diistant  vision,  and  if  the 
patient  have  a  normal  accommodation 
the  same  lenses  will  sei  ve.  In  myopia 
of  highei'  degrees,  or  wheie  the  accom- 
modation is  deficient,  weak  glasses  are 
required  for  reading,  and  stronger  for 
a  distance.  In  very  high  degrees  of 
myopia,  the  concaves  which  enable  the 
patient  to  read  should  be  constantly 
worn,  and  hand  glasses  used  in  addition 
to  these  for  distant  objects.  In  increas- 
ing myopia  the  patient  should  not  use 
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his  eyes  in  reading  much,  or  minute 
■work.  As  age  advances,  if  the  myopia 
be  slight  and  stationary,  the  sight  may 
steadily  improve;  that  is,  the  near  point 
recedes  from  the  eye  owing  to  presby- 
opia. 

Hypermetropia. —  In  this  affection 
neither  near  nor  distant  objects  can  be 
seen  distinctly,  owing  to  rays  of  light 
coming  to  a  focus  behind  the  retina.  This 
may  be  due  to  the  antero-posterior 
diameter  of  the  globe  being  too  small, 
and  thus  the  retina  too  near  the  lens, 
or  to  the  refractive  media  of  the  eye 
being  deficient  in  power,  as  in  cases  of 
absence  of  the  lens  or  flattening  of  the 
cornea.  Parallel  rays  of  light  falling 
on  a  hypermetropic  eye,  in  a  state  of 
relaxation,  will  form  then*  principal 
focus  behind  the  retina,  and  therefore 
distant  objects  are  indistinctly  seen.  To 
avoid  this  the  patient  uses  his  power  of 
accommodation,  which  renders  the  lens 
more  convex  and  causes  the  rays  of  light 
to  converge  and  come  to  a  focus  on  the 
retina ;  in  consequence  of  this  undue 
use  of  the  near  adjustment,  convergent 
squint  is  apt  to  supervene.  When  the 
rays  are  divergent  from  a  near  object 
the  difficulty  in  bringing  them  to  a  focus 
is  much  greater. 

Games. — It  may  be  "acquired"  or 
"  original,"  and  is  very  often  hereditary. 

Acquired. — This  form  may  be  met 
with  in  old  persons,  combined  with 
presbyopia,  also  in  persons  who  have 
lost  the  lens  (aphakia). 

Original. — The  degree  of  the  hyper- 
metropia which  exists  when  the  patient 
is  using  his  near  accommodation  is 
termed  "manifest."  When  the  near 
accommodation  is  paralysed  by  the  use 
of  atropine,  the  extra  amount  of  hyper- 
metropia existing,  which  is  the  true 
measure  of  the  state  of  vision,  is 
termed  "  latent."  Original  hypermetro- 
pia is  divided  by  Bonders  into  absolute, 
relative,  and  facultative. 

Absolute  Ilypermetrojna  is  when  the 
patient  can  see  neither  to  read  print, 
nor  discern  distant  objects  with  clear- 
ness. 

Relative  Hypermetropia  is  applied  to 
the  condition  wlien,  in  order  to  see 
clearly  a  near  object,  the  patient  has  to 
converge  his  eyes  as  if  looking  at  another 
point  nearer  the  eye. 

Facultative  Hypermetropia  is  when  the 
patient  can  clearly  see  distant  objects 


either  with  or  without  convex  glasses, 
and  can  also  with  an  effort  see  near 
objects,  but  when  performing  minute 
work  the  eyes  soon  become  fatigued 
and  the  images  bliu-red  (asthenopia). 
This  form  is  often  conjoined  with 
presbyopia. 

Symptoms. — The  hypermetropic  eye  is 
an  imperfectly  developed  eye,  smaller  in 
all  diameters  than  a  normal  eye,  but 
especially  so  in  the  antero-posterior  dia- 
meter. In  low  degrees  there  may  be  no 
symptoms  until  the  patient  be  approach- 
ing middle  age,  when  he  has  the  usual 
symptoms  of  presbyopia,  but  at  a  younger 
age  than  they  should  be  met  with.  In 
high  degrees  symptoms  of  fatigue  and 
indistinct  vision  are  complained  of.  A 
common  symptom  is  severe  headache, 
especially  when  the  eyes  are  used  for 
reading.  In  young  children  the  book  is 
f  r-equently  held  close  to  the  face,  in  order 
to  get  a  large  retinal  image,  and  thus  the 
disease  may  be  mistaken  for  myopia. 

Diagnosis.  Ophthalmoscopic  Tests. — If 
the  fundus  be  illuminated  by  throwing 
the  light  into  the  pupil  from  a  mirror 
held  at  a  considerable  distance  from  the 
eye  (two  feet  or  more),  a  virtual  ei-ect 
image  of  the  fundus  Ls  seen,  which  does 
not  disappear  when  the  patient  is  ap- 
proached, and  moves  in  the  same  direction 
as  the  observer's  head.  In  ordinary 
"  direct "  examination  the  same  image  is 
seen,  and  continues  clear  when  convex 
glasses  ai-e  placed  behind  the  sight  hole 
of  the  mirror :  the  highest  convex  glass 
which  still  gives  a  clear  image  is  a 
measure  of  the  hypermetropia.  By  the 
indirect  method  the  image  is  larger  than 
in  the  emmetropic  eye,  and  a^  the  object 
glass  is  withdrawn  from  the  eye,  the 
image  diminishes  in  size  according  to 
the  amount  of  hypermetropia.  By  the 
shadow  test,  the  shadow  passes  in  the 
opposite  direction  to  the  mirror,  and  the 
degree  is  ascertained  by  the  convex  lens, 
which  placed  in  a  spectacle  frame  will 
cause  the  shadow  to  pass  in  the  same 
direction. 

Treatment. — Convex  glasses,  to  render 
the  rays  of  light  more  convergent.  To 
find  out  the  glasses  which  are  suitable, 
both  eyes  are  tested  sepanvtely  witli 
reading  and  distant  typas.  The  amount 
of  hypermetropia  is  measured  by  the 
8tro7igest  convex  glass  with  which  the 
patient  can  see  No.  6  (Snellen)  at  6 
metres.    In  order  to  find  out  how  much 
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latent  hypermetropia  is  present,  the  near 
accommodation  is  paralysed  by  atropine 
drops  (gr.  iv  to  5]),  or  better  a  solution 
of  homatropine  {gr.  viij  to  Sj),  as  its 
effects  are  more  transitory,  and  the 
strongest  glass  now  ascertained  with 
which  the  patient  can  see  No.  6  (Snellen) 
at  6  metres'  distance.  It  is  usual  in  pre- 
scribing glasses  to  correct  all  the  mani- 
fest hypermetropia,  and  half  the  latent ; 
thus  if  the  manifest  hypermetropia  be 
4  D,  and  the  latent  4  D,  convex  glasses  of 
6  D  will  be  required.  If  the  hyperme- 
tropia be  under  3  D  in  an  adult,  and 
distant  vision  be  good,  glasses  need  only 
be  woi'n  for  near  vision,  but  if  above  3  T> 
glasses  shoiild  always  be  worn.  In  the 
case  of  children,  except  when  engaged  in 
play,  glasses  should  be  constantly  worn. 

Astigmatism.  —  This  defect  depends 
upon  the  cornea  being  unsymmetrical,  so 
that  the  refraction  is  different  in  several 
meridians  of  the  eye,  and  rays  of  light 
are  brought  to  different  foci  :  if  the  rays 
come  from  a  point,  a  linear  image  of  this 
point  is  formed  at  the  focus  of  each 
principal  meridian,  and  the  direction  of 
the  image  is  at  right  angles  to  the  focus 
of  the  meridian  which  forms  it.  Rays  of 
light  falling  on  one  of  the  vertical  meri- 
dians may  be  brought  more  quickly  to  a 
focus  than  those  falling  on  a  horizontal 
one ;  or  the  r  everse  of  this  may  exist ; 
whilst  in  other  cases  oblique  rays  are  the 
most  distinct.  The  cornea  of  an  emme- 
tropic eye  is  a  segment  of  an  ellipsoid,  so 
that  its  vertical  and  horizontal  axes  are  of 
different  lengths ;  thus  the  curvature  in  a 
vertical  plane  is  less  than  in  a  horizontal, 
and  rays  of  light  are  brought  sooner  to  a 
focus  in  a  vertical  plane  than  in  a  hori- 
zontal one.  This  defect  is  met  with,  in  a 
slight  degree,  in  all  eyes,  and  vertical 
and  horizontal  lines  drawn  on  a  paper 
are  not  seen  from  the  same  distance  with 
equal  clearness  at  the  same  time.  It  is 
only  when  this  fault  of  symmetry  is 
exaggerated  that  sight  is  impaired. 

There  are  two  forms  of  astigmatism  : 
1.  IiTegular;  2.  Regular. 

Irregular  Astigmatism  is  divided  by 
Bonders  into  Normal  and  Abnormal. 

/V ormal  Irregular  A  stigmatism  is  due  to 
imperfection  in  the  structure  of  the  lens, 
producing  multiplication  of  the  object 
(polyopia).  The  rays  of  light  proceeding 
from  a  single  centre  are  unequally  re- 
fracted by  the  different  sectors  of  the 
lens,  so  that  they  do  not  converge  to  a 


point  (even  after  accommodation),  but 
spread  out  forming  indistinct  images  of 
the  object. 

Abnormal  Irregular  Astigmatism  is  a 
conseqvience  of  some  defect  of  the  cornea 
or  lens,  as  conical  cornea,  subsequent  to 
extraction  of  the  lens,  change  in  structure 
of  the  lens  as  in  incipient  cataract,  and 
partial  dislocation  of  the  lens. 

Hegular  Astigmatism.  Clauses. — It  may 
be  congenital  or  acquired  from  perforating 
wounds  of  the  globe,  whether  surgical  or 
accidental.  It  is  divided  into  Simple, 
Compound,  and  Mixed. 

Simple  AstigTTiatism  is  when  one  meri- 
dian is  emmetropic,  the  other  either 
myopic  or  hypermetropic.  The  retina  is 
at  the  principal  focus  of  one  of  the 
meridians. 

Compound  Astigmatism  is  when  both 
mei'idians  are  either  myopic  or  hyper- 
metropic, but  one  more  so  than  the  other. 
In  the  first  case  the  retina  is  beyond  the 
foci  of  both  meridians,  in  the  second  in 
front. 

Mixed. — Where  one  meridian  is  myopic 
and  the  other  hypermetropic,  the  retina  is 
midway  between  the  foci  of  the  principal 
meridians. 

Cylindrical  Lenses. —  The  surface  of  a 
cylindrical  lens  forms  part  of  the  surface 
of  a  cylinder.  The  meridian  of  the  lens 
parallel  to  the  axis  of  the  cylinder  is 
plane,  but  the  meridian  at  right  angles 
is  curved,  and  the  other  meridians  have 
intervening  degrees  of  curvature.  If 
the  lens  be  formed  from  the  external 
surface  of  the  cylinder  it  is  a  convex 
cylindrical  lens  ;  when  formed  from  the 
internal  surface  a  concave  cyhndrical 
lens.  The  number  of  the  lens  is  con- 
sidered to  be  the  refraction  of  its  most 
refracting  meridian.  Rays  falling  on  a 
cylindrical  lens  are  refracted  towards  the 
plane  of  the  axis,  but  the  lens  has  no 
refractive  power  in  a  meridian  parallel 
to  its  axis,  and  thus  the  difference  in  the 
curvature  between  two  chief  meridians 
can  be  rectified  by  putting  the  plane  of 
the  axis  opposite  the  meridian  which  is 
nearest  the  normal. 

Diagnosis. — To  ascertain  whether  the 
patient  be  astigmatic.  The  vision  is  first 
tested  by  convex  and  concave  spherical 
glasses  as  before  described,  to  see 
whether  hypermetropia  or  myopia  be 
present,  but  if  V.  cannot  with  the 
aid  of  these  glasses  be  brought  to  ^, 
astigmatism   is  probably  present.  To 
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prove  this  is  the  case  Snellen's  test  type 
is  used.  This  type  consists  of  a  half 
circle  of  radiating  lines.  With  one  eye 
covered  the  patient  looks  at  the  half 
circle,  which  is  placed  at  the  end  of  the 
room,  and  walks  towards  it  until  one 
line  be  distinctly  visible.  This  line  is  the 
meridian  of  greatest  refraction  (emme- 
tropic meridian),  and  is  in  most  cases  at 
right  angles  to  that  of  lowest  refi'action. 
The  patient  then  tries  a  series  of  convex 
and  spherical  glasses  until  the  highest 
convex  or  lowest  concave  be  found  which 
causes  the  indistinct  lines  to  be  clearly 
seen.  If  vision  be  rendered  normal  the 
case  is  one  of  simple  astigmatism,  and 
the  power  of  the  lens  used  is  the 
measure  of  the  astigmatism.  For  com- 
pound astigmatism,  the  myopia  or  hyper- 
metropia  is  first  corrected  by  appropriate 
glasses,  then  in  front  of  these  a  weak 
cylindrical  glass  with  its  axis  parallel 
to  the  meridian  of  least  curvature,  and 
if  this  improve  vision  other  cylindrical 
glasses  are  tried  of  greater  strength, 
until  the  weakest  be  found  which  gives 
clear  vision.  The  best  instrument  to 
test  astigmatism,  founded  on  the  fore- 
going principles,  is  T weedy 's  optometer. 

Ojyhthalmoscopic  Examination. — The 
observer  cannot  see  the  vertical  and  hoi'i- 
zontal  vessels  of  the  retina  at  the  same 
time,  but  must  alter  his  accommodation. 
The  disc,  if  circular,  looks  oval,  and  if 
oval,  lies  with  its  long  diameter  corre- 
sponding with  the  meridian  of  greatest 
refraction,  by  the  dii-ect  method ;  and 
with  the  long  diameter  in  the  meridian 
of  least  refraction  in  the  indirect 
method ;  in  this  last  method,  as  the 
object  glass  is  withdrawn  from  the  eye 
the  disc  gradually  becomes  circular  and 
then  again  oval,  hwt  now  with  the 
diameter  in  the  meridian  of  greatest 
refraction.  By  the  "  shadow  test,"  a 
difference  in  the  motion  of  the  shadow 
in  two  opposite  meridians  of  the  eye 
denotes  astigmatism;  if  the  difference 
be  in  rapidity  or  intensity  of  illumina- 
tion and  shade,  the  case  is  either  simple 
or  compound  astigmatism  ;  if  the  differ- 
ence be  in  direction,  then  it  is  a  case 
of  mixed  astigmatism.  The  degree  of 
astigmatism  is  found  by  correcting  each 
of  the  principal  meridians  separately 
with  spherical  lenses. 

Treatment. — In  simple  astigmatism, 
if,  in  testing,  concave  spherical  glasses 
are  necessary  to  remove  the  astigmatism. 


a  concave  cylindrical  lens  must  be  worn 
of  similar  strength,  with  its  axis  parallel 
to  the  meridian  of  normal  refraction  ; 
if  convex,  the  axis  of  the  convex  cylin- 
drical lens  must  correspond  with  the 
healthy  meridian.  In  compound  astig- 
matism sphero-cylindrical  glas.ses  must 
be  used,  the  least  affected  meridian  being 
cori'ected  by  the  spherical  glass,  and  the 
cylindrical  lens  to  correct  the  moi-e  abnor- 
mal meridian  being  added  wdth  its  axis  in 
the  direction  of  the  corrected  meridian, 
and  of  sufficient  strength,  when  joined 
to  the  power  of  the  spherical  glass,  to 
correct  the  second  meridian.  In  mixed 
astigmatism,  the  myopic  meridian  may 
be  corrected  with  a  concave  spherical 
lens,  and  a  convex  cylindrical  lens  be 
added  to  correct  the  hypermetropic  meri- 
dian. Or  the  hypermetropic  meridian 
may  be  corrected  with  a  convex  spherical 
lens,  and  a  concave  cylindrical  be  added 
for  the  myopia.  Thii-dly,  a  convex 
cylindrical  lens  may  be  combined  with  a 
concave  cylindrical  lens  with  their  axes 
at  right  angles,  forming  a  bi-cylindrical 
glass. 

Presbyopia,  or  Long  Sight. — Donders 
wi'ites  :  "  The  term  presbyopia  is  to  be 
restricted  to  the  condition  in  which,  a.s 
the  result  of  increase  of  years,  the  range 
of  accommodation  is  diminished  and  the 
vision  of  near  objects  interfered  with." 
Senile  changes,  producing  hardening  of 
the  structures  of  the  lens  and  weakness 
of  the  ciliary  muscle,  unite  in  causing 
presbyopia.  This  affection  is  a  natural 
change  as  age  advances.  Up  to  about 
forty,  the  neai'  point  should  be  under 
22  centimetres  (8  inches) ;  after  this 
age  it  exceeds  this  distance,  and  glasses 
should  be  w(.)rn.  The  patient  first  notices 
he  has  to  hold  a  book  at  a  gi'eater  dis- 
tance from  the  eye  to  read ;  this  is 
especially  marked  when  using  artificial 
illumination.  In  hypermetropia  this 
change  takes  place  earlier  than  in  emme- 
tropia.,  whilst  in  myopia,  from  thepunctum 
proximum  being  .so  near  the  eye,  the 
condition  is  late  in  reaching  the  above- 
mentioned  limit. 

Treatment. — As  the  eye  has  lost  some 
of  its  power  of  accommodation,  divergent 
rays  of  light  from  near  objects  are 
brought  to  a  focus  behind  the  retina  ;  to 
dimini.sh  this  divergence  convex  glasses 
are  used.  The  vision  should  be  tested 
with  Jaeger  No.  1.  The  lens  must  be 
sufficiently  strong  to  bring   the  near 
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point  to  22  centimetres,  or,  in  other 
words,  to  make  up  the  difference  be- 
tween the  amplitude  of  accommodation 
still  possessed  by  the  patient,  and  a  lens 
of  4-5  D.  At  the  age  of  fifty  this  will  be 
a  convex  lens  of  2  D. 

Paralysis  of  the  Muscles  of  the  Eye. — 
Paralytic  Strabismits. 

Of  the  Muscles  supplied  hy  the  Third 
Nerve. — The  third  nerve  or  motor  oculi 
supplies  the  levator  palpebree  ;  internal, 
superior,  and  inferior  recti ;  inferior 
oblique,  and  by  a  branch  to  the  lenticu- 
lar ganglion,  the  ciliary  muscle  and 
sphincter  of  tlie  ii'is. 

Causes. — Rheumatism,  syphilis,  gout, 
intracranial  disease  or  injury,  intraorbi- 
tal disease,  reflex  irritation,  locomotor 
ataxy,  etc. 

Symptoms. — Paralysis  maybe  complete 
or  partial.  If  complete,  there  is  para- 
lytic ptosis  or  drooping  of  the  lid,  owing  to 
the  levator  palpebrje  being  paralysed,  and 
thus  the  action  of  the  orbicularis  being 
unrestrained.  The  superior,  inferior, 
and  internal  recti  being  paralysed,  there 
is  inability  to  turn  the  eye  inwards,  up- 
wards, directly  downwards,  or  roll  the  ball 
upwards  and  inwards ;  the  external  rectus 
and  superior  oblique  being  unaffected, 
■draw  the  eje  outwards  and  slightly 
downwards,  producing  a  divergent  stra- 
bismus. The  patient  has  double  vision 
(crossed  diplopia)  and  becomes  giddy  if 
he  close  the  sound  eye  and  attempt 
to  walk  while  he  holds  the  affected  eye 
open.  There  is  unnatural  prominence 
of  the  eyeball.  The  pupil  is  dilated,  and 
the  power  of  accommodation  lost  from 
paralysis  of  the  sphincter  iris  and  ciliary 
muscle.  In  cases  of  partial  paralysis, 
one  or  more  branches  of  the  nerve  may 
alone  be  affected.  If  the  branch  to  the 
internal  rectus  be  implicated,  there  will 
be  divergent  strabismus  and  crossed 
diplopia,  but  the  eye  can  be  turned 
upwards  and  downwards.  When  the 
superior  rectus  is  affected,  the  globe  is 
displaced  downwards  and  outwards  by 
the  external  and  inferior  recti,  and  the 
superior  oblique  muscles,  on  looking  up- 
wards. There  is  crossed  diplopia,  the 
false  object  being  above  the  level  of  the 
true  one.  When  the  inferior  rectus  is 
alone  paralysed,  the  superior  and  ex- 
ternal recti  and  the  inferior  obliqvie  draw 
the  eyeVjull  upwards  and  outwards  on 
looking  downwards.  The  characteristic 
phenomenon  is  ciossed  diplopia,  the  false 


object  being  below  the  level  of  the  true 
one.  In  addition  to  symptoms  of  diplo- 
pia and  squint,  the  position  of  the 
patient's  head  will  often  draw  attention 
to  these  paralytic  affections  of  the  ocular 
muscles,  as  he  endeavours  by  turning  his 
head  to  avoid  the  double  vision;  thus,  if 
the  right  internal  rectus  be  paralysed, 
the  head  will  be  turned  towards  the 
left. 

Prognosis. — This  depends  on  the  cause 
of  the  paralysis,  its  extent  and  duration. 
Unfavoiu-able  when  depending  on  cere- 
bral disease ;  favourable  when  partial 
and  recent. 

Treatment. — When  of  rheumatic  origin 
eserine  drops  are  useful  (gr.  iv  to  5j); 
salicylic  acid ;  iodide  and  biomide  of 
potassium;  counter -irritation  to  the 
temple.  To  relieve  diplopia  the  affected 
eye  may  be  covered  with  a  bandage  or 
dark  glass,  or  a  prism  worn  with  its  base 
towards  the  affected  muscle.  Electricity 
is  often  of  service ;  commencing  with  the 
contmuous  galvanic  curient,  a  very  weak 
current,  measured  by  Gaiffe's  milliamp^re 
galvanometer,  of  from  one  to  four  milli- 
amp^res  should  be  used,  the  cathode 
being  applied  to  the  closed  eyelids,  and 
the  anode  over  the  mastoid  process.  Some- 
times the  siu'geon's  finger  is  the  best 
reophore  when  he  holds  the  cathode  in 
his  hand.  If  the  eye  have  recovered  some 
muscular  power,  a  weak  faradic  current 
should  be  used.  The  sitting  must  not  be 
longer  than  three  or  four  minutes.  In 
syphilitic  cases  iodide  of  potassium  in 
large  doses,  combined  with  mercury,  jf 
the  patient  have  not  already  had  a 
mercurial  course.  When  the  paralysis 
is  dependent  on  local  causes,  is  partial 
and  stationary,  strabotomy  may  be  per- 
formed on  the  healthy  antagonistic  mus- 
cle ;  or  De  Weckei''s  operation  of  capsular 
advancement  on  the  partially  paralysed 
muscle.  Exercise  the  paralysed  muscle 
by  covering  the  sound  eye  and  making 
the  affected  one  follow  coloured  flags 
moved  in  the  proper  direction. 

Paralysis  of  the  Fourth  Nerve.- — This 
nerve  supplies  the  superior  oblique,  and, 
when  paralysed,  the  eye  cannot  be  tui-ued 
downwaixls  and  outwards. 

Symptoms. —  On  attempting  to  look 
downwards  the  eye  is  turned  upwards 
and  outwards,  and  the  globe  is  twisted 
so  that  its  vertical  meridian  occupies  an 
obliqixe  direction  downwards  and  inwards. 
The  most  characteristic  symptom,  how- 
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ever,  is  the  diplopia  ;  this  only  occurs  in 
looking  below  the  horizontal  line,  the 
false  image  is  below  and  outside  the  ti-ue 
one,  and  inclined  towards  it.  Each 
image  is  opposite  its  own  eye  (homony- 
mous). 

Treatment. — The  same  as  for  the  third 
nerve. 

Paralysis  of  the  Sixth  Nerve — Abdu- 
cens. — This  nerve  supplies  the  external 
rectus ;  when  it  is  paralysed  the  eye  can- 
not be  turned  outwards  beyond  the  middle 
of  the  orbit. 

Symptoms. — Internal  strabismus.  Di- 
plopia ;  the  false  image  is  to  the  outer  side 
of  the  true  one. 

Treatment. — Atropine  drops  and  the 
general  treatment  before  advised. 

Strabismus,  or  Squint. — According  to 
Donders,  this  affection  consists  of  a  devia- 
tion in  the  direction  of  the  eyes  in  con- 
sequence of  which  the  two  yellow  spots 
receive  images  from  different  objects. 

Varieties. — The  two  common  are  Con- 
vergent Strabismus  and  Divergent  Stra- 
bismus. Monocular  strabismus  is  when 
one  eye  only  is  affected.  Alternating  or 
binocular  is  when  the  habitually  well- 
dii'ected  eye  squints  if  covered.  Strabis- 
mus may  also  be  periodic — that  is,  only 
present  at  certain  times — or  persistent. 

To  ascertain  the  existence  or  degree  of 
squint,  the  patient  looks  straight  be- 
fore him  at  an  object  about  twenty  inches 
distant,  a  hand  or  card  is  held  over  each 
eye  alternately ;  if  either  eye  move,  when 
the  other  is  covered,  in  oider  to  look  at 
the  object,  there  is  a  squint.  To  ascer- 
tain the  degree,  the  patient  looks  straight 
before  him,  when  the  squinting  eye  will 
turn  inwards  or  outwards ;  a  mark  is 
then  made  with  a  pen  on  the  edge  of  the 
lower  lid  of  the  squinting  eye  opposite 
the  centre  of  the  pupil.  The  sound  eye 
is  now  covered  and  the  squinting  eye 
directed  to  the  same  object,  when  the 
latter  will  become  straight  and  the  pound 
eye  squint.  Tlie  positiou  of  the  centre 
of  the  pupil  is  again  marked  on  the  edge 
of  the  lower  lid.  The  distance  between 
the  marks  is  measured,  and  the  squint  is 
said  to  be  of  so  many  lines.  The  move- 
ment which  the  squinting  eye  makes 
when  the  well-directed  eye  is  fixed  on  an 
object  is  called  the  "primary  deviation." 
The  movement  which  the  sound  eye 
makes  when  covered  by  the  hand,  the 
squinting  eye  being  directed  to  the  object, 
is  termed  the  "  secondary  deviation."  If 


the  primaiy  and  secondary  deviation  be 
equal,  the  strabismus  is  said  to  be  "  con- 
comitant." 

Convergent  Strabismus. — The  eye  or 
eyes  are  turned  towai'ds  the  nose. 

Causes. —  Predisposing  :  According  to 
Wharton  Jones,  ai-e  convulsions  during 
infancy,  teething,  hooping  cough,  measles, 
small-pox,  worms,  injuries  and  diseases- 
of  the  head,  fright,  anger,  injuries  and 
diseases  of  the  eye,  especially  those  causing 
defective  vision,  as  opacities  of  the  cornea^ 
etc.,  imitation  and  a  habit  of  misdii'ect- 
ing  the  eye. — Exciting  :  In  most  cases 
there  is  Hypermetropia,  owing  to  which  the 
internal  recti  acquire  increased  strength 
from  the  accommodative  power  being  con- 
stantly used.  Hypermetropic  persons  fre- 
quently have  a  considerable  difference  in 
the  refractive  power  of  the  two  eyes,  so 
the  best  eye  is  used  constantly  to  look  at 
objects,  and  the  other  is  turned  in.  A 
simple  and  efficacious  method  of  testing 
for  binocular  vision  is  Hering's  test,, 
which  depends  on  the  fact  that  both  eyes 
can  judge  with  a  certainty  the  relative 
distances  of  two  objects,  which  one  is 
unable  to  do.  At  a  convenient  distance 
from  the  eyes  a  tightly  diawn  transverse 
string  or  thread  is  placed,  at  which  the 
patient  directs  his  gaze.  Small  bodies 
are  then  dropped  close  to  the  thread  on 
the  proximal  and  distal  sides,  and  the 
patient  is  asked  to  state  on  which  side  of 
the  thread  they  fall ;  if  -sdsion  be  limited 
to  one  eye,  the  patient  cannot  correctly 
judge  or  answer.  The  squint  in  hyper- 
meti'opia  shows  itself  most  frequently 
when  the  child  begins  to  read. 

Treatment. — When  recent  and  only 
occasional,  it  can  be  removed  by  the  free 
use  of  atropine  to  both  eyes,  but  this  will 
only  be  temjiorary  ;  at  the  same  time  if 
removed  completely  by  atropine,  the  squint 
will  probably  be  cured  by  constantly 
wearing  appropriate  convex  glasses.  Try 
and  find  out  any  predisposing  c<iu.se,  and 
in  children  give  calomel,  followed  by  grey 
powder  and  tonics,  as  sjt.  ferr.  iod.  When 
persistent,  operative  measures  are  neces- 
sary. 

Strabotomy. — The  periosteum  lining 
the  orbit  sends  a  reflection  from  its  ante- 
rior margin  to  the  transvei-se  meridian 
of  the  globe,  extending  backwards  along 
the  optic  nerve.  Tliis  is  called  Tenon's 
capsule,  and  forms  a  diaphragm,  dividing 
the  orbit  into  two  parts,  the  anterior 
containing  the  globe,  and  the  po.steiior 
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the  muscles  and  optic  nerve.  The  inter- 
nal rectus  is  enclosed  in  the  .sheath 
formed  by  the  prolongation  of  Tenon's 
capsule,  and  is  united  to  this  so  firmly 
that  it  can  move  the  eyeball  by  means 
of  its  attachment  to  this  sheath,  even 
after  the  tendon  is  completely  divided. 
The  attachment  of  the  internal  rectus  to 
the  sclerotic  is  one-sixth  of  an  inch  from 
the  cornea. 

Division  of  the  Internal  Eectus. — In- 
sti-ummts  required. — 1.  Anaesthetic  and 
inhaler,  or  a  4  per  cent,  solution  of 
cocaine.  2.  Specula  of  different  sizes. 
3.  Toothed  forceps.  4.  Strabismus  scissors 
and  hooks.  5.  Fine  curved  needles  and 
finest  thread  or  gut.  6.  Absoi'bent  cotton 
and  lint.  7.  Ice  and  cold  water.  A 
4  per  cent,  solution  of  cocaine  applied  to 
the  surface  of  the  eyeball,  and  repeated 
by  means  of  a  hypodermic  syringe  to 
deeper  layers  as  the  opei'ation  is  con- 
tinued, will  secure  sufficient  anaesthesia ; 
but  in  very  timid  children  chloroform 
is  preferable. 

1st  Step. — The  eye  being  fixed  with  a 
speculum  and  the  forceps,  and  drawn  out- 
wards, a  small  and  deep  fold  of  conjunc- 
tiva is  seized,  with  fine  toothed  forceps, 
one-eighth  of  an  inch  below  the  equator 
of  the  eyeball,  and  one-fifth  of  an  inch 
from  the  margin  of  the  cornea,  and  divided 
with  blunt-pointed  scissors  sh'ghtly  curved 
on  the  flat.  The  incision  should  be  ver- 
tical, and  lai'ge  enough  to  admit  the 
closed  blades  of  the  scissors. 

2nd  Step. — With  a  few  snips  of  the 
scissors,  directed  towards  the  canthus, 
Tenon's  capsule  is  divided. 

3rd  Step.  — The  strabismus  hook  is 
passed  through  the  opening  to  the  lower 
border  of  the  tendon  (close  to  the 
sclerotic),  first  backwards,  and  then  up- 
wards and  forwards  between  the  sclerotic 
and  the  tendon.  The  point  of  the  hook 
is  visible  under  the  conjunctiva  above 
the  upper  border  of  the  tendon. 

4th  Step. — The  conjunctiva  may  be 
pushed  over  the  point  of  the  hook,  and 
the  tendon  divided  with  scissors  close  to 
the  insertion,  beginning  at  the  upper 
border ;  or  better,  the  scissors  may  be 
passed  along  the  sclerotic  side  of  the  hook, 
so  that  one  blade  passes  with  the  hook 
beneath  the  tendon  and  the  other  above 
it,  and  the  tendon  then  exit  through  with 
repeated  little  snips  of  the  scis.sors.  Dips 
should  be  made  with  the  hook  upwards 
and  downwards,  to  see  that  the  lateral 


expansions  of  the  tendon  are  divided.  If  j 
successfully  performed,  the  hook  can  be  i 
brought  to  the  margin  of  the  cornea 
without  any  dragging  force.  ; 

The  risks  are  wounding  the  sclerotic, 
01'  the  posterior  part  of  Tenon's  capsule,  i 
which  will   occasion  haemorrhage,   and  | 
pressure  on  and  atrophy  of  the  optic  ' 
nerve ;  divergent  strabismus,  from  too 
free  a  cUvision  of  the  subconjunctival 
fascia. 

Modifications.  —  Liebrich,  after  making  j 
the  wound  of  the  conjunctiva,  separates  j 
this  from  the  capsule  of  Tenon  as  far  ] 
as  the  semi-lunar  fold,  also  separates  the 
latter  as  well  as  the  caruncle  fi-om  the 
parts  behind.    After  division  of  the  ten-  , 
dons  he  extends  the  vei^tical  cut  upwards  I 
and  downwards,  and  closes  the  wound  in 
the  conjunctiva  with  a  suture.  * 

After-treatment. — If  only  one  eye  be 
operated  on,  the  other  should  be  covered 
up  for  a  few  days,  and  atropine  should 
be  diopped  in  it  if  it  be  hypermeti'opic. 
The  eye  which  has  been  operated  on 
should  be  cleansed  with  tepid  water,  the 
wound  dusted  with  a  httle  iodoform,  and 
a  piece  of  lint  wet  with  cold  water  should  ' 
be  tied  over  the  eye  directly  after  the 
operation  and  kept  there  for  six  hours. 
If  there  be  much  conjunctivitis,  apply 
weak  astringent  lotions. 

When  the  strabismus  exceeds  five 
millimetres  in  extent  both  internal  recti 
should  be  divided.  If  there  be  a  tendency 
to  divergence  dii'ectly  after  the  operation, 
on  viewing  an  object  six  or  eight  inches 
distant,  a  conjunctival  suture  should  be 
introduced  over  the  wound,  so  as  to  gather 
the  conjunctiva  into  a  fold,  and  thus  limit 
external  movement. 

De  Wecker   performs   the  following 
operation   for   concomitant   convergent  ' 
strabismus  which  exceeds  25°,  the  squint- 
ing eye  alone  being  operated  on. 

Operation  of  Capsular  Advancement. —  \ 
Cocaine  is  used  to  procure  anaesthesia.  A 
vertical  incision  is  made  three  to  four  j 
millimetres  long,  at  the  outer  side  of  the 
cornea  and  over  the  insertion  of  the  ex- 
ternal rectus.   The  retraction  of  the  con- 
junctiva allows  the  tencUnous  fibres  to  be 
seen  through  Tenon's  capsule.    A  small  i 
opening  is  made  in  the  capsule  over  each  ! 
border  of  the  tendon,  and  the  capsule  ! 
well  separated  from  its  muscle.  Ligatures 
are  then  passed  a  little  above  and  below  j 
the   vertical   meridian   of   the   cornea  ' 
through  a  bridge  of  conjunctiva  and  sub- 
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■conjunctival  tissue,  the  needles  carrying 
the  ligatures  being  then  passed  in  at  the 
upper  and  lower  openings  in  the  capsule 
respectively,  and  made  to  piei'ce  the  cap- 
sule, tendon, axid  conjunctiva  in  emerging. 
The  internal  rectus  is  divided  in  the 
ordinary  manner,  and  the  ligatures  are 
then  tied,  thus  drawing  forward  the  ex- 
ternal rectus  and  its  capsule.  The  effect 
produced  depends  on  the  extent  to  which 
the  tissues  covering  the  muscle  are  sepa- 
rated from  it,  and  the  distance  the  liga- 
tures are  carried  back  in  piercing  the 
tendon.    The  operation  is  easy. 

After  these  operations,  spectacles  with 
appropiiate  lenses  should  be  constantly 
worn.  It  is  generally  found  that  the  eye 
in  which  the  squint  has  been  fixed  has  its 
vision  impaired,  so  that  one  eye  only  has 
been  used  for  visual  purposes.  Landolt 
has  proved  that  by  proper  exercise,  etc., 
binocular  vision  can  be  established  in 
many  cases. 

Divergent  Strabismus  is  much  rarer 
than  convergent.  The  eye  is  turned 
towards  the  temple. 

Causes. — Two-thirds  of  the  cases  are 
due  to  myopia,  and  posterior  sclerotic 
staphyloma.  The  increased  length  of 
the  globe  offers  a  mechanical  impedi- 
ment to  convergence,  and  lessens  the 
fulcrum  on  which  the  internal  recti  act ; 
and  as  objects  in  myopia  have  to  be 
held  close  to  the  eye,  an  excessive  degree 
of  convergence  would  have  to  be  main- 
tained ;  to  avoid  this,  the  patient  simply 
uses  one  eye  and  the  other  is  allowed  to 
roll  out.  Any  other  cause  which  interferes 
with  binocular  vision,  as  astismatism, 
opacities  of  the  cornea  or  lens,  etc.  Di- 
vergent strabismus  genei'ally  occurs  at  a 
later  period  of  life  than  convergent. 

Treatment. — Strabotomy  for  divergent 
sti-abismus  is  performed  in  a  similar  man- 
ner to  that  for  convergent ;  but  it  must 
be  remembered  that  the  attachment  to 
the  sclerotic  of  the  tendon  of  the  external 
rectus  is  further  from  tlie  cornea  than 
that  of  the  internal  rectus  (over  a  quarter 
of  an  inch),  and  is  also  broader  than  that 
muscle.  De  Wecker'.s  operation  can  be 
performed  on  the  internal  rectus  capsule 
in  a  similar  manner  as  before  du-ected. 

Extirj)ation  of  the  Eyeball. — Enuclea- 
tion.— Excision. — Cases  suitable  for  this 
Operation. — In  staphyloma  of  the  cornea 
or  ui  the  ciliary  region  of  the  sclerotic  (of 
traumatic  origin),  if  the  bulging  be  large 
and  unsightly,  and  particularly  if  the  fun- 


dus be  unhealthy.  After  wounds  in  the 
ciliary  l  egion,  to  prevent  sympathetic  oph- 
thalmia. In  cases  of  the  lodgment  of  a 
foreign  body,  if  this  be  producing  irrita- 
tion and  be  not  removable  by  other  means. 
Where  there  is  ruptm-e  of  the  globe,  with 
extrusion  of  the  lens  and  parts  of  the  iris 
and  choroid,  together  with  much  loss  of 
vitreous.  In  cases  of  sympatlietic  oph- 
thalmia, if  the  wounded  eye  have  lost 
visual  power,  in  order  to  save  the  other 
eye.  In  glaucoma,  when  the  vision  is  lo.st, 
and  the  eye  the  seat  of  long-continued 
neuralgia.  In  suppurative  choroiditis  not 
amenable  to  treatment.  If  glioma  or 
sarcoma  of  the  choroid  be  present.  In 
cases  where  the  eye  is  filled  with  blood 
and  clot  at  the  time  of  an  operation.  Cer- 
tain cases  of  venous  nsevi  of  the  oibit. 
Finally,  where  the  eyeball  has  shrtmk 
from  disease  or  injury,  and  is  no  longer 
of  any  service  as  an  organ  of  vision. 

Instruments  required. — 1.  Anaesthetic, 
or  a  4  per  cent,  solution  of  cocaine.  2. 
Speculum.  3.  Toothed  forceps.  4. 
Curved  scissors.  5.  Strabismus  hook.  6. 
Small  and  large  sponges.  7.  Dissecting 
forceps.  8.  Ice  and  cold  water.  9.  Per- 
chloride  of  iron.  10.  Fine  curved  needles 
and  finest  silk  thread  or  catgut.  11. 
Absorbent  cotton  or  lint.  12.  Basin. 
13.  Bandage. 

Operation. — An  anaesthetic  is  adminis- 
tered, or  a  4  per  cent,  solution  of  co- 
caine applied  to  the  surface  of  the  eye, 
and  afterwards  to  the  capsule  of  Tenon. 
The  eyeball  is  fixed  by  a  speculum  and 
fixation  forceps. 

1st  Step. — The  conjunctiva  is  .seized 
with  fine  toothed  forceps  close  to  the 
margin  of  the  cornea,  and  a  small  open- 
ing made  with  blunt-pointed  scissoi-s 
curved  on  the  flat.  One  blade  is  pas.sed 
through  the  opening  beneath  the  con- 
junctiva, while  the  other  remains  outside, 
and  the  conjunctiva  is  divided  all  round 
the  cornea.  (If  the  conjunctiva  be  very 
adliei-ent  a  strabismus  hook  may  be  passed 
before  the  scissors.) 

2nd  Step.  —  The  subconjunctival 
tissues  are  seized  with  the  forceps  at 
various  parts  of  the  wound,  and  .snipped 
mth  .scissors  kept  close  to  the  globe. 

3rd  Step. — Pa!-s  a  strabismus  hook 
beneath  one  or  other  of  the  recti,  and 
divide  it.  It  does  not  matter  which  is 
taken  first,  but  perhaps  the  best  order 
is  superior,  internal  and  inferior.  (The 
external  rectus  may  also  be  divided  here, 
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or  left  till  later  on.  Dixon  leaves  the 
internal  rectus  nntil  the  other  structures 
have  been  divided.) 

4th  Step.  —  The  eyeball  is  drawn 
forwards  by  pulling  on  the  tendon  of 
the  internal  rectus  and  separating  the 
branches  of  the  speculum,  the  curved 
scissors  are  passed  backwai'ds  along  the 
nasal  side  of  the  globe,  round  the 
posterior  curve,  and  are  then  slightly 
opened  and  the  optic  nerve  divided. 

5th  Step. — The  globe  is  now  easily 
pulled  forward,  and  the  remaining 
cellular  ti.ssue,  the  superior  and  inferior 
obliques,  and  the  external  rectus  muscles 
divided.  If  the  eyeball  be  very  large, 
after  division  of  the  I'ecti,  remove  the 
speculum,  push  the  lids  back  into  the 
orbit,  so  as  to  bring  the  globe  forward, 
or  extend  the  external  commissui'e  out- 
wards. 

Modification. — Tillaux  divides  the  con- 
junctiva and  subconjunctival  fascia  with 
curved  scissors  along  the  attachment  of 
the  external  rectus,  divides  the  tendon 
of  the  latter  and  the  optic  nerve  through 
the  incision.  He  then  seizes  the 
posterior  part  of  the  globe  with  pronged 
forceps,  draws  it  out  through  the  in- 
cision, and  divides  all  the  remaining 
attachments. 

Sequelce. — In  a  small  number  of  cases 
meningitis  follows  this  operation,  par- 
ticuiai'ly  when  performed  in  cases  of 
panophthalmitis,  and  accompanied  by 
rupture  of  the  globe.  The  meningitis 
originates  by  a  septic  inflammation  of 
the  wound,  spreading  to  the  meninges 
by  means  of  the  optic,  or  sixth  nerve, 
periosteum,  orbital  veins,  or  lymph 
spaces. 

After-treatment. — To  restrain  haemor- 
rhage, cold  water  from  an  Esmarch's 
irrigator  or  a  sponge;  then  pack  the 
cavity  with  a  piece  of  sponge,  and  keep 
this  in  place  with  a  bandage,  which  can 
be  removed  in  six  hours.  Warm  water, 
with  some  antiseptic,  can  be  syringed  for 
a  few  days  into  the  orbit.  The  wound 
generally  heals  in  a  week;  and  an 
artificial  eye  can  be  worn  in  six  weeks. 

Mules'  Operation.  —  This  ingenious 
operation,  devised  by  Mr.  Mules  of 
Manchester,  should  be  performed  in  all 
cases,  instead  of  extirpation,  except 
where  there  is  danger  of  sympathetic 

'Ophthalmia,  or  the  sclerotic  coat  is  not 
in   sufficiently    good   condition   to  be 

<  capable  of  being  used.    The  principle  is 


to  remove  all  the  contents  of  the  sclerotic 

with  a  spoon,  and  then  replace  them 

with   a   glass   ball,   over   which  the 

sclerotic  and   conjunctiva   are  joined. 

The  movements  and  shape  of  the  ball 

are   thus   retained,  and   the  cosmetic  . 

effects  are  excellent. 

Operation. — (1st  Step.)    The  lids  are  : 
kept  separated  by  a  speculum,  the  centre 
of  the  cornea  fixed  by  a  double  hook  or 
piercing  forceps,  and  the  corneal  margin  < 
cut  all  round  with  a  cataract  knife,  and 
separated  from  the  undei-lying  parts. — 
(2nd  Step.)  The  contents  of  the  sclerotic 
coat  are  emptied  with  a  Volkmann's 
t'poon,  and  the  cavity  cleansed   by  a  ] 
small  sponge  attached  to  a  stick.    All  j 
bleeding  is  checked  by  the  pressure  of 
a  sponge  packed  in  the   cavity. — (3rd 
Step.)    A  horizontal  cut  is  made  on 
e.ich  side  with  scissors,  and  its  angles  ^ 
removed,  converting  the  circular  into 
an  elliptical  incision. — (4th  Step.)  The 
glass  sphere  is  now  introduced,  of  a  size 
which  -nail  allow  the  edges  of  the  wound 
to  cover  it  without  stretching  the  edges.  , 
The  insertion  is  easily  managed  with 
the  help  of  a  clever  holder  invented  by 
Mules.— (5th  Step.)    The  edges  of  the 
wound  are  united  by  silk  sutui'es  passed  \ 
through  the  scleiotic,  conjunctiva,  and 
subconjunctival  tissues  at  some  distance 
from   the  margin. — (6th    Step.)  The 
external  canthus  is  cut  and  a  pair  of 
scissors  burrowed  freely  back  into  the  j 
oi^bit,  opening  the  subscleral  space,  into 
which  an  antisepticised  horse-hair  drain 
is  inserted.    A   diy   absorbent  pad  is  j 
applied,  and  an  ice  bag  over  all.    Any  | 
chemosis  is  relieved  by  puncture  of  the  j 
conjunctiva  after  it  has  been  rendered  ] 
anaesthetic  by  cocaine.  | 

Resection    of  the  Optic  a/nd  Ciliary 
Nerves.  —  Dr.    0.   B.   Taylor   writes : 
"When   an    eye,  though   sightless,  is  j 
an   ornamental  appendage,  when  it  is  j 
merely  afiected  by  neuralgia,  by  attacks  \ 
of  recurrent  inflammation  oi-  huninous  ' 
spectra,  which  torment  the  sull'ei'ei',  or 
when   it   belongs   to  a   patient  who, 
althovigh  threatened  with  sympathetic  , 
ophthalmia,     refuses    to    submit  to 
enucleation,  I  think  the  very  best  thing 
we  can  do  for  him  is  to  divide  the  optic 
and  ciliary  nerves." 

Operation.— (lat  Step.)    Pick  up  the  \ 
conjunctiva  immediately  over  the   in-  ; 
sertion  of  the  internal  rectus  tendon, 
draw  up  the  muscle  with  a  blunt  hook, 
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and  divide  it  close  to  its  insertion. — (2nd 
Step.)  Seize  the  eyeball  with  sharp- 
pointed  forceps  or  hook,  pull  it  well 
forwards  and  rotate  it,  and  sever  the 
optic  nerve  as  fai'  back  in  the  oi'bit  as 
possible. — (3rd  Step.)  Turn  the  globe 
completely  round,  and  shave  off  the 
stump  of  the  nerve  left  attached  to  its 
surface  close  to  the  sclerotic.  —  (4th 
Step.)  The  divided  muscle  is  reunited 
and  the  wound  closed. 

Dangers. — Haemorrhage  into  the  orbit, 
which  may  prevent  reduction  of  the  eye. 
Orbital  cellulitis.  Anaesthesia  of  the 
cornea  is  left,  but,  as  a  rule,  disappears 
in  a  few  weeks. 

Disease  of  the  Lachrymal  Organs. 

Epiphora  is  an  overflow  of  tears  from 
the  eye,  in  consequence  of  obstruction  of 
the  derivative  lachrymal  passages. 

Causes. — 1.  Displacement  of  thepunc- 
tum,  as  in  ectropion  and  lippitudo.  2. 
Obstruction  of  the  canaliculus  from  the 
closure  of  the  opening  into  the  sac ;  or 
from  blocking  by  a  foreign  body,  as  an 
eyelash ;  or  from  the  presence  of  a  cyst 
or  stye.  3.  Obstruction  of  the  lachrymo- 
nasal  canal,  the  result  of  acute  dacryo- 
cystitis, chronic  dacryo-cystitis,  stricture, 
the  pressm'e  of  a  tumoiu-,  etc. 

Treatment. — This  must  be  directed  to 
the  removal  of  various  causes. 

Acute  Dacryo-cystitis,  or  Acute  Inflam- 
mation of  the  Lachrymal  Sac.  Causes. — 
It  may  be  idiopathic,  or  follow  catarrhal 
ophthalmia. 

Symptoms. — Usually  only  one  eye  is 
affected.  1.  Hard  swelling  in  the  situa- 
tion of  the  lachrymal  sac,  often  con- 
stricted in  the  middle  by  the  tendon  of 
the  orbicularis;  the  swelling  is  followed 
by  redness  over  the  sac.  2.  Deep-seated 
pain,  which  is  increased  in  severity  on 
pressing  the  sac.  3.  The  lids  become  red, 
painful,  and  oedematous,  and  cannot  be 
separated.  4.  Epiphora.  The  di.sease  may 
terminate  in  resolution,  but  more  fre- 
quently in  suppuration.  The  pain  in- 
creases and  becomes  throbbing,  the  swell- 
ing enlarges  and  is  of  a  dark  red,  soft,  and 
fluctuating;  finally  the  abscess  points 
and  bursts  through  the  skin,  generally 
below  but  sometimes  above  the  orbicti- 
laris  tendon,  forming  a  lachrymal  fistula 
(fistula  lachrymalis) ;  as  a  rare  event, 
necrosis,  oibital  abscess,  or  meningitis 
may  ensue.  In  the  old  and  feeble,  and 
in  women  suckling,  there  may  be  consid- 


erable pyrexia,  with  rigors,  furred  tongue,, 
sleeplessness,  etc. 

Treatment. — Fomentations  of  hot  water 
or  poppy  heads.  One  or  two  leeches  in 
the  neighbourhood  of  the  sac.  An  eme- 
tic, as  ipecacuanha  or  antimony.  Grey 
powder  or  pil.  hydrarg.  If  suppuration 
have  occurred,  evacuate  the  abscess  by 
means  of  a  cataract  knife  below  the  ten- 
don of  the  orbicularis,  and  in  withdraw- 
ing the  knife  enlarge  the  opening 
outwards  and  a  little  downwards,  along 
the  natural  line  in  the  skin  which  exists 
in  this  situation.  When  the  inflamma- 
tion has  subsided,  slit  up  the  canaliculus 
and  pass  probes  twice  a  week.  When  su 
muco-purulent  discharge  remains,  inject 
the  sac  through  a  syringe  with  a  fine 
nozzle,  with  lotions  of  alum  or  sulphate 
of  zinc,  twice  a  week. 

Chronic  Dacryo-cystitis. — Blenorrhcea 
of  the  Lachrymal  Sac. — Tumour  of  tlte 
Sac. — Mucocele.  Causes. — Following  the 
acute  form ;  in  some  cases  depending  on 
struma ;  in  others  on  slight  hyperme- 
tropia  ;  whUst  occasionally  it  is  due  to  a 
distinct  cystic  formation. 

Symptoms. — 1.  Epiphora.  2.  Painless 
and  tense  swelling  in  the  region  of  the 
sac.  3.  Pressui-e  on  the  sac  causes 
mucus  or  a  muco-purulent  secretion  to 
escape  from  the  puncta.  4.  The  eye  is 
irritable,  the  caruncle  and  lid  inflamed. 
If  untreated  this  condition  may  induce 
caries  and  necrosis. 

Treatment. — Slit  up  the  canaliculus, 
and  examine  with  a  probe  for  stricture. 
A  stricture  may  be  present  at :  (a)  The 
junction  of  the  canaliculus  with  the  sac  ; 
(6)  At  the  junction  of  the  lachr5'mal  sac 
with  the  duct ;  (c)  At  the  opening  of  the 
nasal  duct  into  the  nose. 

Bowman's  Operation  for  Slitting  up 
the  Canaliculus. — The  lower  canaliculus 
passes  down  from  the  punctum  for  aline, 
and  then  proceeds  at  right  angles  to  this 
directly  inwards  into  the  lachrymal  sac, 
a  distance  of  less  than  a  quarter  of  an 
inch.  By  drawing  the  lid  outwards  the 
canaliculus  is  straightened.  The  course 
!  of  the  superior  canaliculus  is  similar, 
i  Internally  the  oanaliculi  open  together 
I  into  the  lachrymal  sac,  rather  above  its 
middle.  The  lachrymal  sac  and  duct 
(ductus  ad  na«um)  extend  from  the  inner 
part  of  the  orbit  to  the  nose.  The  com- 
bined length  of  the  tube  formed  by  the 
sac  and  duct  is  about  one  inch,  of  which 
the  upper  dilated  part  is  the  sac,  and  the 
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lower  constricted  portion  the  duct.  The 
■direction  of  the  sac  is  downwards  and 
backwards  at  an  angle  of  45°,  it  is 
situated  in  the  hollow  formed  by  the 
lachrymal  bone  and  the  nasal  process  of 
the  superior  maxilla,  and  is  crossed  by 
the  tendo  oculi  at  the  junction  of  the 
upper  and  middle  thirds.  The  duct  is 
about  half  an  inch  long,  and  entirely 
enclosed  by  bone ;  it  passes  downwards, 
backwards,  and  outwards,  and  opens  in 
front  of  the  inferior  meatus. 

Operation. — The  patient  is  seated  in  a 
chair;  the  operator,  standing  behind  him, 
passes  a  fine  grooved  director  or  a  probe 
through  the  punctum  for  a  line ;  the 
lower  lid  is  then  drawn  forcibly  down- 
wards and  outwards  and  fixed  against 
the  malar  bone,  and  the  operator  passes 
the  director  with  its  groove  upwards 
until  it  touch  the  inner  side  of  the  lach- 
rymal sac,  which  is  known  by  the  resist- 
ance, and  the  fact  that  further  pressure 
on  the  director  does  not  produce  any  move- 
ment of  the  eyelid.  Then  holding  the 
dii-ector  in  his  left  hand  the  surgeon  passes 
a  sharp-pointed  knife  into  the  groove  and 
slits  up  the  canaliculus  for  its  whole 
length,  taking  care  to  keep  the  incision 
external  to  the  caruncle. 

Modifications. — Liebrich's  spring  knife ; 
Weber's  probe-pointed  knife  without  a 
director ;  or  a  pair  of  scissors  may  be 
used. 

Treatment  of  Lachrymal  Ohstruction. — 
If  there  be  a  stricture  at  the  junction  of 
the  canaliculus  with  the  sac,  this  is 
known  by  the  probe  not  feeling  the  firm 
resistance  of  the  bony  wall,  but  an  elastic 
sensation,  and  by  there  being  slight  drag- 
ging on  the  margin  of  the  lid,  inwards. 
A  guarded  knife  is  passed  along  the  slit- 
np  canaliculus  to  the  point  of  stricture, 
the  guard  withdrawn,  and  with  a  little 
pressure  the  knife  will  enter  the  sac.  A 
Weber's  sound  or  Bowman's  dilator  is 
passed  into  the  nasal  duct  at  once,  and 
afterwards  daily,  and  then  at  greater  in- 
tervals. The  dilator  is  best  introduced 
by  standing  behind  the  patient  and  pass- 
ing it  downwards  and  slightly  outwards 
and  backwards,  so  that  the  handle  of  the 
instrument  will  be  situated  just  over  the 
supra-orbital  notch.  If  the  passage  of 
probes  will  not  cure  the  patient,  a  style 
passed  through  the  slit  canaliculus  must 
be  worn  for  a  time,  or  the  patient  may 
be  taught  to  introduce  the  style  at  bed- 
time and  remove  it  in  the  morning. 


When  the  stricture  is  situated  at  the 
junction  of  the  sac  with  the  nasal 
duct,  a  probe  (Bowman's)  is  passed  twice 
a  week,  or  Weber's  conical  sound. 
Stilling's  knife  is  very  valuable  to  divide 
the  stricture  in  this  situation,  or  lamin- 
aria  proves  may  be  introduced  to  dilate 
the  constriction.  When  the  mucous 
membrane  alone  is  affected,  medicated 
gelatine  bougies  of  iodoform  or  carbolic 
acid  are  serviceable.  If  the  sti-icture  be 
at  the  lower  end  of  the  nasal  duct,  a  di- 
lator or  probe  is  passed  by  steady  pressure 
and  afterwards  at  intervals  of  a  few 
days.  Astringent  lotions  of  alum,  tannin, 
or  boracic  acid  may  be  injected  into  the 
sac  with  a  small  syringe,  and  blisters  ex- 
ternally over  the  sac  are  useful  adjuncts. 
Of  late  many  cases  have  been  successfully 
treated  by  electrolysis,  an  insulated 
probe  being  passed  down  to  the  stricture, 
attached  to  the  negative  pole  of  a 
Leclanche  battery,  the  circuit  is  com- 
pleted by  applying  the  po.sitive  pole  to 
the  mastoid  process  of  the  same  side  ;  the 
strength  of  the  current,  which  is  mea- 
sured by  GaifTe's  galvanometer,  should  be 
about  4  milliamj)^res. 

Fistula  Lachrymalis. — Fistula  of  the 
Lachrymal  Sac.  Causes. — Acute  dacryo- 
cystitis ;  occasionally  subsequent  to  caries 
or  necrosis  of  the  bones  forming  the 
lachrymal  canal. 

Symptoms. — A  small  opening  between 
the  sac  and  the  skin,  through  which 
tears  pass  on  to  the  cheek.  The 
fistulous  opening  may  cori-espond  with 
the  sac,  or  the  communication  may  be 
throvigh  a  sinus.  The  aperture  is  often 
very  small,  and  no  larger  than  a  pinhole. 

Treatment. — Slit  up  the  canaliculus 
and  dilate  the  stricture.  Wash  out  the 
sac  with  stimulating  injections  by  means 
of  a  syringe.  If  this  fail,  lay  the  fistula 
open,  with  a  cataract  knife,  into  the  sac, 
and  pack  with  lint  and  powdered 
iodoform  foi'  twenty-four  hours,  then 
pass  probes.  If  the  opening  be  large, 
pare  the  edges  and  unite  with  sutures. 

Other  diseases  of  the  lachrymal  organs 
are — 

Dacryoliths,  or  small  calcidi,  in  the 
canaliculi  or  sac.  These  should  be  cut 
down  on  and  removed.  Dacro-adenitis, 
or  inflammation  of  the  lachrymal  gland. 
Dacryops,  or  cyst-like  tumour  of  the 
lachrymal  gland,  from  obliteration  of  the 
excretory  ducts.  Dacryops  fistulosus,  or 
fistula  of  the  lachrymal  gland,  opening 
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in  the  upper  and  outer  surface  of  the 
lid.  Simple  hypertrophy  of  the  lachry- 
mal gland.  Sarcoma  and  other  tumours 
of  the  lachrymal  gland. 

Diseases  of  the  Eyelids. — Hordeolum, 
or  Stye,  is  a  small  boil  at  the  edge  of  the 
lid,  generally  due  to  inflammation  of 
the  wall  of  a  sebaceous  gland  and  of 
the  surrounding  tissue. 

Causes. — It  occurs  in  scrofulous  or 
delicate  children ;  or  in  persons  in  a 
debilitated  state  of  health  from  anaemia, 
diabetes,  uraemia,  chronic  constipation, 
etc.  Local  causes  are  any  irritation  by 
dust,  wind,  uncorrected  refraction  error ; 
diseases  of  the  conjunctiva,  lids,  or 
lachrymal  apparatus,  etc. 

Symptoms. — It  begins  as  a  small 
reddish-looking  swelling,  situated  at 
the  edge  of  one  of  the  lids,  most 
commonly  the  lower;  and  as  the  in- 
flammation proceeds,  the  whole  lid  may 
become  red  and  swollen.  There  is  a 
smarting  pain,  which  soon  becomes  more 
acute,  and  suppuration  takes  place,  the 
pus  pointing  at  the  apex  of  the  stye. 
When  the  small  abscess  bursts,  matter 
and  a  slough  are  discharged,  and  the 
part  heals.  There  may  be  a  successive 
crop  of  styes,  and  I  have  seen  these 
followed  by  a  number  of  warts  along  the 
edges  of  the  lids. 

Treatment. — Attend  to  the  bowels  by 
grey  powder  or  calomel,  and  in  adults 
Hunyadi  Janos  or  Friedrichshall  water. 
Regulate  the  diet  and  give  tonics. 
Sulphide  of  calcium  is  useful.  At  the 
commencement,  touching  the  stye  with 
nitrate  of  silver  may  cause  it  to  retro- 
grade. Warm  water  fomentations  or 
decoction  of  poppy  heads  will  ease  the 
pain.  It  is  best  to  allow  the  abscess  to 
point  and  burst  without  interference, 
but  if  very  painful  a  slight  puncture 
may  be  made.  Astringent  applications, 
as  sulphate  of  zinc,  alum,  or  perchlo- 
ride  of  merciuy  (gi-.  ^  to  and  some 
foi'm  of  mercurial  ointment,  as  the 
yellow  oxide,  should  be  applied  to  the 
lids. 

Abscess  in  a  Meibomian  Follicle. — If 
the  aperture  of  a  Meibomian  follicle 
become  obsti-ucted  a  small  abscess  often 
results.  This  can  be  distinguished  from 
a  stye  by  everting  the  lid,  when  it  is  seen 
as  a  yellow  spot,  situated  a  short  dis- 
tance from  the  lid,  and  surrounded  by  a 
vascular  area. 

Treatment. — Puncture  the  spot  throu gh 


the  tarsal  conjunctiva,  and  remove  the 
contents  with  a  scoop. 

Tarsal  Cysts. — Meibomian  Cysts. — 
Chalazion. — These  are  met  with  at  all 
ages,  as  small  i.solated  tumours,  in  either 
the  upper  or  lower  eyelid.  They  are 
developed  from  the  follicles  of  the 
Meibomian  glands,  commencing  as  a 
chronic  inflammation  in  the  cellular 
tissue  round  the  gland.  They  may  be 
single  or  multiple,  and  are  painless. 
They  resemble  a  half  pea,  with  the 
convex  side  towards  the  skin,  which  is 
unaltered ;  to  the  finger  they  feel  hard. 
The  contents  are  a  solid  gelatinous- 
matter,  consisting  of  sebaceous  matter, 
epithelial  debris,  and  fatty  substances, 
or  a  creamy  fluid.  The  cyst  may  be 
situated  just  under  the  conjunctiva  or 
in  the  substance  of  the  lid.  On  everting- 
the  lid  the  cyst  is  seen  as  a  reddish- 
brown  patch.  The  chalazion  may  inflame, 
suppurate,  and  burst ;  the  granulations 
which  follow  may  form  a  small  flattish 
growth  on  the  inner  side  of  the  hd. 

Treatment. — Evert  the  hd,  having- 
previously  procured  anaesthesia  with 
cocaine,  and  make  a  crucial  incision 
from  the  inside  with  a  Sichel's  cataract 
knife,  then  pass  in  a  scoop,  and  extract 
the  contents  with  a  rotatory  motion. 
The  bleeding  is  pretty  free,  and  some 
days  will  elapse  after  the  operation 
before  the  size  of  the  growth  decreases, 
owing  to  its  cavity  containing  effused 
blood.  A  probe  should  be  passed  every 
third  day  for  a  fortnight. 

Congenital  Encysted  Tumour. — Seba- 
ceous or  Dermoid  Cyst. — This  is  most 
commonly  met  with  over  the  external 
angular  process  of  the  frontal  bone,  but 
occasionally  over  the  nasal  process  of 
the  superior  maxillary  bone,  when  it 
may  be  connected  with  the  meninges  of 
the  brain.  It  is  always  connected  with 
the  periosteum,  but  is  small  at  birth, 
and  may  e.scape  notice.  It  consists  of  a 
delicate  membranous  wall,  containing  a 
pultaceous  matter  mixed  with  small 
hairs.  It  is  well  to  remember  that 
these  tumours  sometimes  extend  far 
back  into  the  orbit,  and  in  other  cases 
gi'owths  similar  in  appearance  are  con- 
nected with  the  cranial  cavity. 

Treatment.  —  Excise    carefully,  and 
avoid  breaking  the  cyst  wall. 

Nppvus,  epithelioma,  rodent,  and  syphi- 
litic ulcers  may  also  be  met  with  in  the 
eyelids. 


DISEASE  OF 

Blepharitis  Ciliaris. — Tinea  Tarsi. — 
Tinea  Ciliaris  is  a  disease  of  the  follicles 
of  the  eyelashes,  accompanied  by  in- 
flammation of  the  free  edges  of  the  lids. 

Causes. — It  is  common  in  the  poorer 
classes.  Struma.  Impure  air,  damp, 
insufl&cient  food,  dirt,  and  other  un- 
hygienic conditions.  Subsequent  to 
measles,  scarlet  fever,  hooping  cough, 
etc.    Debility.    Errors  in  refraction. 

Symptoms. — It  commences  with  little 
pustules  at  the  roots  of  the  eyelashes. 
The  margins  of  the  lids  are  red,  swollen, 
and  irritable.  The  discharge  from  the 
pustules  di'ies  in  ci'usts  matting  the  haii's 
together ;  the  eyelashes  are  loosened,  and 
fall  out  as  the  scabs  are  detached.  The 
eyelids  are  glued  together  in  the  morning 
on  waking.  There  is  great  itching  at 
the  borders  and  angles  of  the  lids.  Later 
on  the  tarsal  border  loses  its  sharp  out- 
line, and  becomes  rounded  oft',  the  skin 
and  conjunctiva  being  blended  in  a  i-ed 
shining  cicatrix,  destitute  of  eyelashes 
and  Meibomian  orifices.  The  puncta 
may  be  obliterated,  and  there  is  some 
eversion  of  the  lids  :  this  state  is  termed 
' '  Ldppitudo. "  Corneal  opacities  may  occur 
from  exposure. 

Treatment. — Strict  cleanliness.  The 
lids  must  be  bathed  with  warm  water 
night  and  morning,  and  all  scabs  removed. 
The  lashes  should  be  cut  close  to  the  lids. 
Pagenstecher's  ointment — 

ft.  Hydrarg.  oxid.  flav.  gr.  xxx, 
Olei  olivffi  f3ij, 
Adipis  5].    M. — 

or  ung.  hyd.  nit.  dil.,  or  ung.  hydrarg. 
rub.  dil.  should  be  smeared  along  the 
tarsal  borders  every  night.  During  the 
day  bathe  the  parts  with  lotions  of 
alum,  borax,  or  sulphate  of  zinc.  Where 
there  is  much  ulceiution  the  edges  of 
the  lids  may  be  painted  with  a  solution 
of  nitrate  of  silver  (gr.  v — x  to  Bj),  or 
smeared  with  the  solid  nitrate  of  silver. 
In  cases  of  lippitudo  the  canaliculus 
should  be  slit  up.  The  general  health 
must  be  attended  to  by  tonics,  liquor 
arsenicalis,  and  attention  to  the  bowels. 

Trichiasis,  or  Inversion  of  the  Eyelashes, 
occurring  whilst  the  border  of  the  lid  is 
in  its  normal  position.  A  variety  of  this 
disease  is  termed  distichiasis,  and  con- 
sists in  the  inverted  lashes  forming  a 
second  row  distinct  from  the  other. 

Causes. — Blepharitis  Ciliaris.  Puru- 
lent and  granular  ophthalmia. 
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Symptoms. — A  sense  of  pricking  and 
iri'itability,  together  with  watering  of  th& 
eye.  If  unchecked  it  will  lead  to  in- 
flammation and  ulcei-ation  of  the  cornea. 

Treatment. — If  partial,  only  a  few 
hairs  being  misdii'ected,  the  eyelashe& 
should  be  pulled  out  with  cilia  forceps, 
with  a  slow  steady  pull.  Electrolysis  by 
means  of  a  Leclanch^  batteiy,  using  a 
current  not  exceeding  sixteen  milliam- 
p^i'es ;  a  sponge  reophore,  or  covered 
metal  disc,  is  connected  with  the  positive 
pole,  and  a  slender  steel  needle  or  fine 
platinum  wire  in  a  holder  is  attached  to 
the  negative.  The  needle  is  introduced 
into  the  hair  follicle  as  far  as  the  pa- 
pilla, and  the  sponge  or  disc,  well  moist- 
ened, held  on  the  skin  in  the  vicinity. 
A  froth  issues  from  the  follicle  for  a  few 
seconds,  and  then  the  positive  reophore  is 
removed.  The  hair  is  now  loose,  and  can 
be  removed  with  forceps.  The  operation 
is  painful  but  effectual.  In  severe  cases 
excision  of  the  whole  row  of  cilia,  or 
better,  an  operation  on  the  lid  to  change 
its  direction,  will  be  necessary. 

Operations  for  Trichiasis  (Von  Grsefe's 
for  changing  the  direction). — An  incision 
is  made  along  the  free  border  of  the  lid,, 
on  the  conjunctival  side  of  the  misdirected 
eyelashes.  From  each  end  of  this  a  ver- 
tical incision  is  made  through  the  free 
border  and  the  skin.  The  flap  is  dissected 
up  and  fastened  with  sutui'es  in  such 
a  position  that  the  lashes  can  no  longer 
touch  the  eyeball. 

Arlt's  Method  consists  in  isolating  the 
lashes  by  an  incision  along  the  border  of 
the  lid,  made  by  inserting  the  knife 
between  the  roots  of  the  cilia  and  the 
Meibomian  glands,  and  penetrating  the 
skin  2mm.  above  the  lashes ;  thus  forming 
a  bridge  of  tissue  containing  the  lashes. 
A  semilunar  flap  of  skin  thiee  or  four 
millimetres  broad  is  dissected  off"  the  lid 
beyond  this  incision.  The  bridge  of  skin 
with  the  lashes  is  shifted  as  much  as  is 
necessary,  and  transplanted  into  the  gap, 
and  attached  by  its  uppei-  margin  to  the 
sldn  of  the  lid  by  sutures.  The  lower 
edge  is  left  free.  All  bleeding  is  con- 
trolled by  a  clamp.  Dianovix  does  not 
remove  any  skin,  but  leaves  this  con- 
nected by  its  extremities,  and  makes  it 
exchange  place  with  the  bridge  containing 
the  cUia,  by  passing  the  skin  underneath 
this  bridge. 

Benson's  Method. — Knapp's  clamp  is 
applied,  and  the  lid  everted  as  much  as 
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possible.  An  incision  is  made  through 
the  free  boixler  of  the  lid  for  its  whole 
length  and  about  six  millimetres  deep, 
so  placed  that  all  the  cilia  are  in  the 
anterior  or  skin  division.  A  second 
clamp  is  applied  to  the  lip,  upper  or 
lower  according  to  circumstances ;  two 
pai'allel  incisions  are  made  through  the 
mucous  membrane,  equal  in  length  to  the 
lid  incisions,  and  varying  in  distance  apart 
from  three  to  five  millimetres,  accord- 
ing to  the  amount  of  displacement  in  the 
cilia  to  be  corrected.  The  strip  of  mucous 
membr-ane  is  dissected  off  with  scissors, 
and  any  loose  fat  removed  from  its  under 
surface.  It  is  then  rapidly  transferred 
to  the  slit  in  the  eyelid  and  fixed  in 
position  by  three  sutures,  one  at  either 
end,  and  one  in  the  middle.  The  clamp 
is  then  removed  from  the  eyelid,  con- 
siderable hsemoi'rhage  follows  for  a  few 
minutes,  but  the  transplanted  flap  gene- 
rally adheres  in  twenty-four  hours.  The 
lip  clamp  is  removed  and  the  Avound  left 
open.  Iodoform  ointment  and  a  compress 
of  boracic  lint  are  applied  to  the  eye. 

Excision  of  Hair  Bulbs. — The  lids 
being  fixed  by  Snellen's  forceps  or  a  horn 
spatula,  an  incision  is  made  with  a 
cataract  knife  along  the  ocular  edge  of 
the  lashes  sufficiently  deep  to  include  the 
roots,  but  not  touching  the  conjunctiva. 
A  second  incision  is  made  through  the 
skin  just  behind,  but  parallel  to  the 
lashes,  and  meeting  the  first  incision. 
The  wedge-shaped  portion  between  the 
incisions,  which  includes  the  lashes,  is 
removed,  and  the  wound  examined  to  see 
if  any  hair  bulbs  be  left ;  if  so  they 
appear  as  dark  spots.  No  sutures  are 
used,  and  a  compress  of  wet  lint  is 
applied  to  the  eye. 

Entropion,  or  Inversionof  theEyelids. — 
"This  may  either  be  spasmodic  oi-  chi'onic. 

Causes. —  Of  spasmodic:  Undue  con- 
traction of  the  orbicularis.  After  any 
operation  on  the  eye  (as  for  senile  ctita- 
ract)  ;  in  children  in  affections  of  the 
eye  accompanied  by  much  photophobia. 
— Of  chronic  or  organic  :  A  contracted 
and  deformed  state  of  the  eyelid,  result- 
ing from  purulent  or  granular  ophthal- 
mia, injuries  of  the  conjunctiva,  as  burns, 
application  of  caustic,  etc. 

Symptoms. — The  in-itationof  the  lashes 
gives  rise  to  keratitis,  ulcers  of  the  cornea, 
opaque  and  vascular  cornea.  The  edge 
of  the  lid  is  rolled  in,  so  that  the  cUia 
.and  tarsus  are  hidden. 


Treatment. — If  due  simply  to  spasm 
resulting  from  photophobia,  contractile 
collodion  may  be  painted  along  the  lids 
with  a  brush,  and  the  parts  kept  quiet 
until  it  have  dried .  If  the  result  of  spasm 
combined  with  redundancy  of  the  skin,  a 
transverse  fold  of  the  latter-  is  seized  with 
forceps  close  to  the  margin  of  the  lid  and 
snipped  off  with  a  pan-  of  scissors,  then 
the  subjacent  fibres  of  the  orbicularis  are 
also  removed,  and  the  edges  of  the  wound 
united  by  sutui-es.  Instead  of  excision, 
cauterisation  by  sulphuric  acid  is  some- 
times used.  Von  Grsefe  made  an  inci- 
sion parallel  to  and  a  line  from  the 
border  of  the  lid  ;  from  the  middle  part 
of  this  as  a  base,  two  oblique  incisions 
were  made,  enclosing  a  triangular  piece 
of  skin,  which  was  removed  and  the  wound 
closed  with  sutures.  In  the  upper  lid  he 
also  excised  a  triangular  piece  of  cartilage 
with  the  apex  downwards. 

02)erations  to  rectify  Entropion,  with  a 
contracted  and  deformed  state  of  the 
tarsal  cartilage. 

Streatfeild's. — The  eyelid  is  fixed  with 
Desmarre's  forceps,  and  an  incision  made 
parallel  to,  but  one  line  from,  the  border 
of  the  lid  through  the  skin,  so  as  to 
expose  the  roots  of  the  lashes ;  the  edge 
of  the  skin  is  raised  from  the  cartilage, 
and  then  two  longitudinal  vertical  iaci- 
sions  are  made  into  the  cartilage,  two- 
thirds  or  more  through  its  thickness, 
inclined  to  each  other  so  as  to  enclose  a 
V-shaped  strip,  which  is  removed  with  the 
forceps  and  scalisel.  Three  sutures  ai-e 
inserted  through  the  lower  edge  of  the 
skin  wound  and  the  upper  edge  of  the 
groove  in  the  tai-sus,  and  the  ends  tied 
tightly  together.  The  upper  edge  of  the 
skin  wound  is  left  to  heal  by  gi-anulation. 
The  principle  of  this  operation  is  to 
correct  the  deformity  by  shortening  the 
outer  surface  of  the  cartilage. 

Longitudinal  Tarsotomy. — The  eyelid 
is  everted,  and  an  incision  made  through 
the  conjunctival  surf  ace,  completely  divid- 
ing the  tarsal  cartilage  a  quarter  of  an 
inch  from  the  border.  This  incision  must 
extend  the  whole  length  of  the  lid,  but 
must  not  touch  the  skin.  The  lid  is  now 
replaced,  and  an  elliptical  piece  of  skin 
removed  from  the  outer  surface  of  the 
lid. 

Vertical  Division. — This  is  performed 
in  one  or  two  places  by  perpendicular 
incisions  through  the  entire  thickness  of 
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the  lid.    The  eyelid  being  set  free,  it  is  1 
fixed  in  its  proper  position  by  ligatures 
passed  through  it,  and  fastened  to  the  | 
forehead  or  cheek.   The  wound  is  allowed 
to  granulate. 

Ectropion,  or  Eversion  of  the  Eyelids. — 
This  may  be  partial  or  total, 

GaVjSes. — 1.  Chronic  inflammation  of 
the  conjunctiva  and  tinea  tarsi.  2. 
Purulent  ophthalmia.  3.  From  con- 
traction of  the  skin  in  consequence  of 
cicatrisation  of  wounds,  burns,  abscesses, 
ulcers,  lupus,  etc.  4.  Caries  or  necrosis 
of  the  margin  of  the  orbit.  5.  Laxity 
of  tissue  in  old  persons  (senile  ectropion). 
6.  Paralysis  of  the  orbicularis. 

Symptoms. — When  arising  from  disease 
the  lower  lid  is  most  frequently  affected. 
The  eyelid  being  drawn  fi-om  the  eyeball 
the  latter  is  exposed  to  constant  irritation, 
and  thus  repeated  attacks  of  conjunctivitis 
with  ulcers  and  nebulse  occur.  Owing  to 
the  punctum  being  displaced  outwards 
away  from  the  eyeball,  epiphora  is  a 
troublesome  symptom.  There  is  great 
disfigurement,  the  conjunctiva  of  the 
everted  lid  becoming  almost  like  sldn,  or 
presenting  a  villous  granular  appearance. 
The  tarsal  edge  becomes  elongated. 

Treatment. — The  punctum  and  canali- 
culus should  be  slit  up.  If  the  lid  be 
gi-anular,  and  there  is  no  loss  of  skin,  the 
granular  conjunctiva  can  be  seized  with 
forceps,  and  an  elliptical  piece  removed 
with  scissors  parallel  to  the  margin  of  the 
lid ;  or  the  conjunctiva  may  be  cauterised 
with  nitrate  of  silver.  In  more  severe 
cases  one  of  the  following  operations. 

Operations  for  Ectropion. 

1.  Blepharoraphy  (Bowman)  is  a  good 
means  of  preventing  ectropion  in  cases 
of  loss  of  substance  of  the  eyelids,  and  is 
a  gi-ea  t  assistance  to  other  operations ;  it 
consists  in  uniting  the  bordei'S  of  the  two 
lids,  previously  freshened,  by  sutures,  and 
leaving  them  closed  for  months. 

2.  Excision  of  a  wedge-shaped  piece 
out  of  the  whole  substance  of  the  eyelid 
when  this  is  much  lengthened. — The 
necessary  breadth  of  the  piece  being 
determined,  the  eyelid  is  seized  at  the 
selected  spot  (preferably  close  to  the 
outer  canthus)  with  forceps,  and  drawn 
from  the  eyeball ;  then  with  strong 
sti'aight  scissors,  or  scalpel,  tlie  surgeon 
cuts  out  the  piece  with  two  strokes. 
After  excision  of  the  piece  the  edges 


of  the  wound  are  brought  together  and 
united  by  hare-lip  sutures. 

3.  Wharton  Jones'  Method. — When  the 
ectropion  is  dependent  on  a  dense  cicatrix 
firmly  attached  to  the  subjacent  parts, 
the  contracted  cicatrix  is  included  by 
two  converging  incisions  forming  st  V- 
shaped  wound  one  inch  high,  the  base 
occupying  the  whole  length  of  the  border 
of  the  lid.  By  drawing  up  (lower  lid) 
the  triangular  flap  and  cutting  all 
opposing  bridles  of  cellular  tissue,  but 
without  separating  the  flap  from  the 
subjacent  parts,  the  lid  is  restored  to  its 
place.  The  gap  left,  which  resembles 
the  letter  Y,  is  closed  by  two  hare-lip 
pins  and  twisted  sutures. 

4.  Guerin's Method. — Two  incisions  are 
made  forming  an  inverted  V,  the  point  of 
which  lies  just  below  the  centre  of  the 
free  border  of  the  lid.  From  the  lower 
extremity  of  these  incisions  a  third  and 
fourth  are  carried  parallel  to  the  borders 
of  the  lid.  The  two  triangular  flaps  on 
either  side  of  the  V  thvis  marked  out, 
are  dissected  up,  the  lid  raised  to  its  i-ight 
position,  and  the  flaps  \inited,  so  that 
their  apices  and  that  of  the  inverted  V 
meet  at  a  common  point.  The  gaps  left 
are  allowed  to  granulate. 

5.  Dieffenhach's  Method. — When  the 
cicatrix  was  large  Dieffenbach  dissected 
out  the  scar,  the  incisions  being  made  sO' 
that  a  triangular  wound  was  left  with  its 
base  to  the  margin  of  the  eyelid.  He 
extended  the  horizontal  incision  forming 
the  base  of  the  triangle  outwards,  and 
carried  another  incision  downwards  and 
inwards  from  its  outer  extremity.  The 
square  flap  thus  formed  was  dissected  up 
and  brought  inwards  to  cover  the  loss  of 
substance.  The  gap  left  was  united  by 
sutures  as  much  as  possible,  and  the  I'e- 
mainder  left  to  granulate.  Instead  of 
taking  the  flap  wholly  from  one  side,  a 
part  may  be  taken  from  one  side  and  a 
part  from  the  other,  and  united  in  the 
middle  by  hare-lip  sutures. 

6.  Argyll- Robertson's  Method. — A  su- 
ture with  two  needles ;  a  piece  of  sheet 
lead  perforated  with  holes  at  its  inferioi* 
margin,  one  inch  in  length  and  a  quarter 
of  an  inch  broad,  cxirved  to  suit  the  shape 
of  the  globe ;  and  a  piece  of  mediiun  thin 
rubber  drainage  tube,  are  required.  The 
needles  are  passed  through  the  border  of 
the  lid  from  the  skin  to  the  conjunctiva, 
through  the  holes  in  the  lead,  and  out 
again  througli  the  inferior  conjunctival 
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cul-de-sac  to  the  skin,  an  inch  or  so  be- 
low the  edge  of  the  lid.  The  punctures 
near  the  lid  are  half  an  inch  apart,  and 
the  counter-punctures  below  a  quarter  of 
an  inch  apart.  The  strip  of  lead  is  then 
slipped  under  the  two  thi'eads  inside  the 
lid,  and  the  drainage  tube  passed  under 
the  external  loop  of  suture  near  the  mar- 
gin of  the  cornea.  The  suture  is  drawn 
tight  and  tied  over  the  lower  end  of  the 
piece  of  drainage  tube.  As  the  stitch  is 
tightened  the  border  of  the  lid  is  bent 
inwards  over  the  edge  of  the  leaden 
plate,  and  the  elasticity  of  the  drainage 
tube  keeps  up  a  constant  pressure  for 
from  five  to  ten  days.  The  sutures 
are  tightened  as  is  necessary,  by  pass- 
ing small  pieces  of  cotton  wool  beneath 
them. 

7,  When  the  structures  of  the  lid  are 
much  destroyed  and  the  lid  completely 
everted,  a  plastic  operation  is  necessary. 
This  should  not  be  performed  until  all 
thickening  and  induration  after  the  injury 
have  disappeared.  The  lid  is  first  re- 
placed into  its  proper  position,  and  the 
size  of  the  raw  surface  measui*ed ;  a 
skin  flap  a  little  larger  than  this  is 
marked  out  from  the  temple  or  cheek, 
and  dissected  up,  leaving  a  good 
pedicle,  which  must  not  be  too  much 
twisted. 

Wolfe  uses  transplantation  of  skin  en 
iiucsse.  1.  The  edges  of  the  lids  are  first 
pared  without  touching  the  lashes.  2. 
The  aflFected  eyelid  is  then  to  be  liberated 
from  the  cicatrix  by  an  incision  through 
the  skin,  along  its  whole  length  2  mm. 
from  the  ciliary  border.  3.  The  con- 
tracted skin  is  liberated  by  subcutaneous 
division  so  as  to  form  a  semilunar  raw 
surface,  or,  if  this  be  impossible,  it  must 
be  removed  entirely.  4.  A  piece  of  skin 
of  the  same  shape  but  one-third  larger  is 
dissected  from  some  other  part  of  the 
body,  or  another  individual,  and  trans- 
planted to  the  i"aw  surface,  where  it  is 
secured  by  sutures.  The  flap  is  dressed 
with  warm  moist  lint,  covered  over  with 
dry  lint,  gutta-percha  tissue  and  a 
bandage. 

Ptosis. — Drooping  of  the  Upper  Eyelid. 
— This  affection  may  be  partial  or 
complete. 

Causes. — 1.  Paralysis  of  the  thii-d 
nei-ve  or  the  brancli  supplying  the  levator 
palpebrte.  2.  Injury  to  the  levator  pal- 
pebrje.  3.  It  may  be  congenital,  but  is 
then  never  complete.   4.  In  old  persons, 


from  extension  and  relaxation  of  the  skin 
of  the  eyelids.  5.  Swelling  of  the  lid 
from  any  cause. 

Treatment. — When  due  to  paralysis, 
as  before  directed.  In  traumatic  and  con- 
genital ptosis  an  endeavour  must  be 
made  to  bring  the  upper  lid  under  the 
influence  of  the  occipito- frontalis.  A 
longitudinal  incision  is  made  through 
the  skin  of  the  upper  lid  two  lines 
from  the  free  margin,  and  extending 
along  its  whole  length.  The  edges  of 
the  wound  are  drawn  apart  and  dissected 
back  until  the  fibres  of  the  orbicularis 
be  well  exposed ;  an  elliptical  strip  of  this 
muscle  is  excised  a  quarter  of  an  inch 
wide.  The  wound  is  closed  by  sutiu-es 
passing  through  the  upper  and  lower  cut 
portions  of  the  orbicularis. 

Pagenstechers  Operation. — A  needle 
armed  with  thick  thread  is  passed  be- 
neath the  skin  two  centimetres  above  the 
supra-ciliary  ridge,  and  two  millimetres 
to  the  outer  side  of  the  middle  line.  It 
is  guided  downwards  and  inwards  beneath 
the  skin,  and  brought  out  about  the  mid- 
dle of  the  upper  lid,  close  to  the  ciliary 
margin.  The  ends  of  the  thread  are 
tied  in  a  knot  and  gradually  tightened 
from  day  to  day,  so  as  to  cut  their  way 
out.  Two  ligatures  are  sometimes  re- 
quired. By  this  means  the  lid  is 
brought  under  the  action  of  the  occipito- 
frontalis. 

Lagophthalmos,  or  Inability  to  Close  the 
Eyelids.  Causes. — Pai-alysis  of  the  facial 
nerve,  from  syphilis,  rheumatism, or  gout. 
Compression  by  tumours.  Exposure 
to  draughts.  Injury.  Cerebral  disease, 
as  in  hemiplegia.  Caries  of  the  aque- 
duct of  Fallopius.  Protrusion  of  the 
eyeball. 

Symptoms. — It  may  be  partial  as  in 
cerebral  disease,  or  complete  when  due 
to  local  aflfections.  The  lids  cannot  be 
closed.  The  lower  lid  is  everted,  which 
removes  the  punctura  from  the  globe  and 
gives  rise  to  epiphora.  The  eye  is 
subject  to  constant  irritation  from  dust, 
wind,  etc. 

Treatment.— T\\Q  same  as  for  paralysis 
of  the  third  nerve.  When  occasioned 
by  a  local  cause  this  must  be  removed. 
To  protect  tlie  eye,  a  pad  with  a 
light  bandage,  or  the  operation  of 
blepharoraphy  is  necessary.  Electric 
treatment  must  be  directed  to  the 
orbicularis. 
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Morbid  Connexions  of  the  Eyelids. 

Anchylo  -  Blepharon  consists  in  the 
junction  of  the  eyelids  to  each  other  at 
their  margins.  It  may  be  mediate,  i.e., 
union  takes  place  through  the  medium 
of  a  false  membi-ane ;  or  immediate,  by 
direct  cohesion  of  the  free  borders.  The 
union  may  be  partial  or  complete. 

Causes. — It  is  either  congenital  or 
acquired.  The  congenital  is  generally 
complete,  and  either  mediate  or  im- 
mediate. The  acquired  form  results 
from  burns  or  scalds,  escharotics,  ulcei^a- 
tion,  or  lacerated  wounds. 

Symptoms. — The  lids  are  generally 
united  at  the  inner  third,  but  there  is 
almost  always,  even  in  complete  an- 
chylo-blepharon,  a  fistulous  opening  at 
the  inner  angle  through  which  tears 
pass. 

Treatment. — When  immediate,  a  small 
director  is  passed  through  the  opening  at 
the  inner  canthus,  and  upon  this  the  line 
of  union  is  divided  with  scissors  or  a  sharp 
scalpel.  If  mediate,  the  band  must  be 
divided,  and  the  edges  of  the  lids  after- 
wards trimmed.  The  edges  must  be 
separated  every  day  and  smeared  with  oil. 

Syvihlepharon  is  adhesion  of  one  or 
both  eyelids  to  the  eyeball. 

Caicses. — Generally  this  is  due  to 
injury  of  the  conjunctiva  from  the 
action  of  escharotics,  as  lime,  mortar,  etc. 
Burns  and  scalds. 

Symptoms. — It  may  be  "  complete," 
when  the  whole  of  the  inner  surface  is 
adherent  to  the  globe ;  or  "  partial." 
It  may  also  be  mediate,  membranous 
bands  or  frena  passing  from  the  lids  to 
the  globe ;  or  immediate,  the  union 
being  direct.  Sometimes  it  is  conjoined 
with  anchylo-blepharon. 

Treatment. — If  the  union  be  mediate 
and  the  bands  small,  their  connexion 
with  the  eyeball  may  be  severed  with  a 
scalpel  or  fine  scissors,  and  the  wound  in 
the  conjunctiva  united  by  one  or  two 
fine  sutures.  When  the  wound  has 
healed  the  band  can  be  removed  from 
the  lid  and  the  wound  sewn  up;  care 
must  be  taken  by  daily  passing  an  oiled 
probe  between  the  cut  surfaces  to 
prevent  them  joining  again.  Some 
surgeons  prefer  to  divide  the  band  by 
means  of  a  ligature.  The  best  means 
of  preventing  readherence  in  extensive 
cases  of  symblepharon  is  transplantation 
of  rabbit's  conjunctiva  (Wolfe),  or  the 


mucous  membrane  from  the  lip  or 
vagina  (Stellwag). 

Operations  for  Symblepharon. 

Arlt's  Method. — A  thi-ead  is  passed 
through  the  band  close  to  the  cornea, 
and  then  the  band  is  dissected  oft'  the 
ball.  Both  ends  of  the  thread  are 
attached  to  needles,  Avhich  are  passed 
through  the  Ud  from  within  outwards. 
The  threads  are  then  tied  together  out- 
side the  lid,  thus  folding  the  band  on 
itself  and  fixing  the  raw  point  to  the 
lid.  The  conjunctival  wound  is  then 
stitched  up. 

Teale's  Method. — The  symblepharon 
is  separated  from  the  eyeball,  com- 
mencing at  the  margin  of  the  cornea, 
any  part  attached  to  the  cornea  being 
left.  Two  flaps  of  the  conjunctiva  (not 
including  the  subconjunctival  tissue) 
are  dissected  up  from  the  sound  part  of 
the  eyeball,  on  opposite  sides,  with  their 
bases  directed  to  the  symblepharon  and 
their  borders  parallel  to  the  cornea. 
The  inner  flap  is  fixed  to  the  raw 
surface  of  the  eyelid  and  the  outer  to 
that  of  the  eyeball  by  fine  sutures,  and 
the  gaps  left  by  their  removal  are 
brought  together  in  the  same  manner. 

Taylor's  Method. — The  lid  is  first 
separated  from  the  eyeball,  then  a  thin 
piece  of  skin  is  dissected  from  the  lid, 
passed  through  an  incision  in  the  tarsal 
cartilage,  and  its  raw  surface  applied 
either  to  the  lid  or  eyeball.  Nourish- 
ment of  the  flap  takes  place  through  its 
attached  base,  and  as  soon  as  the  flap 
has  taken  rcot  the  base  is  divided.  The 
skin  soon  assumes  the  appearance  of 
mucous  membrane. 

Injuries  to  the  Eyelids. 

Abscess  of  the  Eyelid.  Causes. — Con- 
tusion or  laceration  of  the  structures  of 
the  lid. 

Symptoms.  —  Redness,  often  very 
dusky  in  hue,  swelhng  fluctuation,  and 
chemosis.  Occasionally  a  hard,  localised 
swelling  is  met  with,  resembling  a  solid 
growth,  and  due  to  effusion  of  plastic 
lymph. 

Treatment.  —  Make  a  horizontal  in- 
cision on  a  line  with  the  fold  of  skin 
just  behind  the  lid.  A  fine  drainage 
tube  should  be  inserted. 

Wounds  of  the  Eyelids. — If  the  skin 
alone  be  affected  it  must  be  carefully 
united  by  fine  silk  or  catgut  sutures. 
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When  the  tarsal  border  is  cut  or  torn 
through  a  notch  is  formed  ;  when  this 
results  from  a  clean  cut,  fine  pins  passed 
through  the  cartilage  of  the  hds,  and 
the  twisted  suture,  will  bring  the  edges 
in  juxtaposition.  One  pin  must  be 
l^assed  close  to  the  edge,  and  a  layer  of 
styptic  colloid  may  be  put  outside  the 
pins  and  sutures.  Lacerated  and  con- 
tused wounds  must  have  their  edges 
pared,  and  then  be  adjusted  in  a  similar 
manner.  If  the  canaliculus  be  torn 
through,  the  torn  part  must  be  sought 
for  and  slit  up  on  a  director,  into  the 
lachrymal  sac,  and  then  the  wound 
treated  as  directed. 

Diseases  of  the  Orbit. 

Protrusion  of  the  Eyeball — Exoph- 
thalmos— Projjtosis — may  be  due  to  :  1. 
Paralysis  of  the  ocular  muscles;  2. 
Groitre ;  3.  Any  disease  of  the  orbit,  as 
haemorrhage  into  the  orbit,  cellulitis 
and  abscess,  periostitis,  aneurism,  nsevus, 
tumours,  etc.  4.  Enlargement  of  the 
globe  from  intraocular  tumours  or  glau- 
coma. 5.  Dilatation  of  the  frontal 
sinus. 

Abscess  of  the  Orbit — Cellulitis. — This 
may  be  acute  or  chronic. 

Causes. — Traumatic  injury,  as  blows, 
the  entrance  of  foreign  bodies,  wounds. 
As  the  result  of  debility  after  fevers, 
etc.  Erysipelas.  Cold.  Following  peri- 
ostitis, caries,  and  necrosis. 

Symptoms — Of  the  Acute  Form :  1 . 
Fever.  2.  Rigors.  3.  Deep-seated  neu- 
I'algic  pain,  increased  by  pi-essure  or 
movement.  4.  Conjunctiva  of  the  lids 
and  globe,  red,  infiltrated,  swollen,  and 
chemosed.  5.  Eyelids  swollen,  red,  and 
shining.  6.  Protrusion  of  the  eyeball, 
and  decreased  mobility.  7.  Impair- 
ment of  vision  fi'om  stretching  of  the 
optic  nerve.  8.  Fluctuation,  most  fre- 
quently at  the  upper  and  inner  side  of 
the  orbit.  9.  Cornea  may  be  hazy  and 
slough. — Of  the  Chronic  Form :  Here  the 
symptoms  are  similar  to  the  acute  form, 
but  there  may  be  but  shght  pain. 

Complimtions.  Of  Acute  Abscess :  1 . 
Detachment  of  the  retina.  2.  Sup- 
puration of  the  globe.  3.  Phlebitis  of 
the  orbital  veins  and  cavernous  sinus. 
4.  Encephalitis.  5.  Pysemia.  G.  Peri- 
ostitis of  the  wall  of  the  orbit.  7. 
Atrophy  of  the  optic  nerve. — Of  Chronic 
Abscess :  1 .  Caries  and  necrosis.  2. 
Periostitis. 


Treatment. — An  incision  must  be  cau- 
tiously made  as  soon  as  fluctuation  is- 
detected,  through  the  skin  between  the 
margin  of  the  orbit  and  the  eyeball ; 
care  must  be  taken  not  to  cut  the  optic 
nerve,    an  accident   which   would  be 
disastrous  to  the  patient's  sight  and  the 
siu-geon's  reputation.    A  drainage  tube 
should  be  inserted.    Afterwards,  warm 
water  dressing  should  be  appHed,  If 
the  Uds  be   severely  pressing  on  the 
protrused  globe,  the  upper  hd  should  be 
vertically  divided  with  a  cataract-knife. 
Atropine  is  often  necessary  to  relieve 
pain,  in  the  form  of  discs  and  warm 
lotions.     The  general  treatment  must 
be  supporting,  a  nourishing  diet  and 
stimulants  being  requisite.  Internally, 
opium,  with  hq.  f err.  perchlor.  and  spii-it. 
chloroform.    A  good  purge  of  calomel 
is   of  service   in  the  commencement. 
After  the  abscess  has  been  opened  matter 
may  continue  to  be  discharged  from  the 
sinus  for  some  time ;   stimulating  in- 
jections   are    necessary  in   this  case. 
Should  there  be  any  dead   bone  tliis 
must  be  removed,  when  detached,  in  the 
usual  manner. 

Periostitis  of  the  Orbit  may  be  acute 
or  chronic.  The  acute  form  may  be 
diffuse  or  locaHsed.  Diffuse  suppxu-ative 
j)eriostitis  presents  the  local  symptoms 
of  acute  abscess,  together  with  a  high 
temperature,  severe  headache,  and  de- 
hrium,  passiiig  on  into  coma.  The 
localised  acute  form  is  marked  by  deep- 
seated  radiating  pain  and  other  s}Tnptomtr 
of  orbital  inflammation,  and  a  very  tender 
SAveliing  can  often  be  felt  on  pressing 
with  the  finger  against  the  roof  of  the 
orbit.  The  danger  is  that  a  meningitis 
may  supervene. 

The  chronic  form  is  generally  due  to 
syphilis  or  struma,  but  also  occui-s  in 
rheumatism.  The  nodes  are  met  with 
on  the  frontal  bone  above  the  brow,  oi- 
just  A\athin  the  orbit,  attended  by  deep- 
seated  pain,  much  increased  at  night 
time,  oedema  and  redness  of  the  lids. 
Suppuration  may  occur,  and  necrosis  or 
caries.  Paralysis  of  some  of  the  orbital 
nerves  may  be  present.  If  the  periostitis 
be  confined  to  the  cavity  of  the  orbit 
there  may  be  protrusion  of  the  eyeball. 

Treatment. — In  the  acute  forms  an. 
incision  must  he  made  through  the 
periosteum  right  down  to  the  bone  with- 
out waiting  for  .signs  of  suppuration. 
In  the  chronic  form  iodide  of  potassium 
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ill  large  closes.  Opiates  to  relieve  pain, 
and  ung.  hyclrarg.  c.  belladonn.  smeared 
round  the  oi'bit.  If  suppuration  occur 
evacuate  the  matter.  Dead  bone  must 
be  removed  if  present. 

Aneurisms  of  the  Orbit. — 1.  True 
aneurism  of  the  ophthalmic  artery.  2. 
Diffuse  aneurism.  3.  Aneurism  by  an- 
astomoses.  4.  Aneurismal  varix. 

True  Aneurism  of  the  Ophthalmic  Artery. 
— Symptoms. — 1.  Sudden  onset,  accom- 
panied by  a  snap  or  crack.  2.  Proti'usion 
of  the  eyeball.  3.  Pulsation  of  the 
globe  (pulsating  exophthalmos).  4.  A 
loud  bruit  heard  with  the  stethoscope 
applied  over  the  side  of  the  head.  5. 
Pressure  symptoms,  as  congestion  of  the 
conjunctiva,  internal  strabismus,  ptosis, 
external  strabismus,  etc.  6.  Cerebral 
symptoms,  headache,  giddiness,  loud 
noises  in  the  ear  on  stooping,  etc. 

Diffuse  Aneurism. — As  affecting  the 
ophthalmic  artery  such  a  condition  has 
not  yet  been  met  with,  but  diffuse  aneui- 
ism  of  the  carotid  in  the  cavernous 
sinus  is  of  more  frequent  occurrence. 
The  .symptoms  are  similar  to  the  pre- 
ceding variety,  and  a  pulsating  tumour 
may  be  detected  at  the  orbital  margin. 

Aneurism  by  Anastomoses  is  a  con- 
genital disease,  though  it  may  not  be  ap- 
parent until  it  have  spread  to  the  external 
structures.  The  capillary  vessels  in  the 
subcutaneous  connective  tissue  ai-e  en- 
larged, both  arteries  and  veins  forming 
a  tumour  beneath  the  skin  which  be- 
comes livid  and  increased  in  size  on 
crying.    It  has  a  soft,  doughy  feeling. 

Aneurismal  Varix  is  by  far  the  most 
common  cause  of  a  pulsating  exophthal- 
mos. It  may  be  of  traumatic  or  idio- 
pathic origin.  When  traumatic,  it  may 
be  due  to  fracture  of  the  skull,  gun-shot 
wound,  punctured  wound,  or  other  in- 
jury to  the  skull  or  orbit.  The  symptoms 
generally  appear  within  a  few  weeks, 
but  may  be  delayed.  They  are  similar 
to  those  of  aneurism  of  the  ophthalmic 
artery;  the  first  being  a  whizzing, 
blowing,  beating,  or  singing  noise  in  the 
head,  followed  at  a  gr-eater  or  less  interval 
by  protnision  of  the  eyeball,  etc.  The 
pathology  of  this  affection  is  a  com- 
munication forming  between  the  carotid 
artery  and  the  cavernous  sinus. 

Treatment. — Digital  compression  of  the 
carotid,  which  may  be  intermittent. 
Ligature  of  the  common  carotid  on  the 
same  side.    Iodide  of  potassium  and  the 


general  treatment  for  aneurisms.  Aneur- 
ism by  anastomoses,  if  possible,  should 
be  ligatured ;  if  too  large  for  this,  elec- 
trolysis may  be  tried ;  and,  as  a  final 
measure,  ligatui'B  of  the  carotid. 

Venous  Ncevus  is  congenital  and  rare, 
Symptoms.  —  Protrusion  of  the  eyeball, 
increased  on  crying.  No  external  tumoui- 
may  be  visible  or  to  be  felt  when  the 
nsevus  is  fully  within  the  orbit,  but  if  it 
have  advanced  there  may  be  perceived 
an  elastic,  soft,  non-pukating  mass.  The 
lids  may  be  involved.  This  affection  may 
be  stationary,  or  increase,  causing  extreme 
protrusion  of  the  globe  and  ulceration  of 
the  cornea. 

Treatment. — If  possible  ligature  the 
nsevus  subcutaneously,  or  try  the  actual 
or  galvanic  cautery.  If  increasin  g  rapidly 
and  the  eye  be  destroyed  from  ulceration 
of  the  cornea,  etc.,  excise  the  ball  and  cut 
away  the  ntevus  with  scissors,  stopping 
the  bleeding  by  plugs  of  lint  soaked  in 
perchloride  of  iron. 

Tumours  of  the  Orbit. — Any  kind  of 
tumour  may  be  met  with  in  the  oi-bit. 

Symp)toms.  —  1.  Misdirection,  dis- 
placement, and  j)i'otrusion  of  the  eye- 
ball. 2.  More  or  less  pain  and  feeling 
of  distension.  3.  Movements  of  the 
eyeball  limited.  4.  Impairment  of  vision. 
5.  CEdema  of  the  eyelids.  6.  Slough- 
ing and  ulceration  of  the  cornea  may 
occur  later  on,  if  the  eyelids  do  not  cover 
the  ball. 

(«)  Tumours  arising  within  the  Orbit. 
— These  are  cysts,  eithei'  atheromatous, 
steatomous,  hydatid,  or  serous,  and  must 
if  possible  be  excised.  Fibrous  tumours 
gi-owingfrom  the  periosteum,  which  should 
be  I'emoved  with  their  periosteal  i-oot. 
Exostoses  and  enchondromata,  which 
should  be  split  off  with  bone  forceps, 
gouges,  bone  chisel,  elevator,  and  an 
Archimedean  drill.  Sarcomata  and  car- 
cinomata  require  extii'pation  of  the 
globe  and  the  structures  within  the 
orbit,  followed  by  a  liberal  application 
of  chloride  of  zinc  paste. 

ib)  Tumours  spreading  to  the  orbit 
from  the  eyeball. — These  are  glioma  and 
sarcoma  of  the  choroid. 

(c)  Congenital  Tumottrs. — These  are 
I'are,  and  may  be  connected  with  the 
membranes  of  the  brain.  They  may  be 
cystic,  iifevi,  meningoceles  and  encephalo- 
celes. 

(cZ)  T'umours  spreading  to  the  orbit 
from  other  parts^  as  growths  of  the  antrum, 
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frontal  sinuses,  lachrymal  canals,  base 
of  skull,  etc. 

Ophthalmoscopy  is  the  method  by  which 
the  interior  of  tlie  eye  is  examined.  An 
instrument  termed  the  ophthalmoscope  is 
used.  The  principle  of  this  instrument, 
which  was  discovered  by  Helmholtz,  de- 
pends on  bringing  the  eye  of  the 
observer  in  the  axis  of  the  cone  of  light 
which  passes  through  the  pupil  of  the 
eye  under  examination.  The  ophthal- 
moscope in  its  essential  particulars  con- 
sists of  a  min-or  about  two  inches  in 
diameter,  made  of  polished  silvered  glass 
or  metal,  and  perforated  for  the  eye  of 
the  observer ;  in  the  indirect  method  a 
convex  lens  is  also  necessary. 

Mode  of  application. — Two  methods  are 
used  :  1.  The  indirect;  2.  The  du-ect. 

The  Indirect. — The  patient  is  seated  on 
a-  chair  opposite  the  examinei-,  with  the 
lamp  on  one  side  and  sufficiently  behind 
the  patient  to  throw  his  face  in  the  shade ; 
the  lamp  should  be  on  a  level  with  the 
patient's  eye.  The  mirror  being  held  in 
the  surgeon's  right  hand  (for  the  right 
eye)  close  to  his  own  eye,  and  at  a  distance 
of  from  one  to  two  feet  from  the  patient's 
face,  the  light  is  directed  into  the  pupil  to 
be  examined,  until  it  be  seen  of  a  bright 
red  colour.  The  double  convex  glass  of 
2^  to  3  inches'  focus  is  held  in  the  other 
hand  of  the  examiner,  in  front  of  the 
affected  eye,  the  surgeon  steadying  his 
hand  on  the  patient's  forehead.  By 
slowly  moving  the  miiror  backwards  and 
forwards,  the  proper  focal  length  is  found 
and  a  distinct  blood-vessel  traced  to  the 
optic  disc,  by  slightly  moving  the  lens  in 
the  opposite  direction.  The  optic  disc  is 
best  seen  when  the  patient  fixes  his  left 
eye  by  gazing  at  the  surgeon's  right  ear  ; 
and  for  the  right  eye,  when  he  looks  at 
the  left  ear.  The  image  seen  is  an  in- 
verted aerial  one  situated  between  the 
miiTor  and  the  surface  of  the  lens,  and  at 
■ar  near  the  focus  of  the  latter.  Great 
care  must  be  taken  that  the  light,  sur- 
geon's and  patient's  eyes  are  at  the  same 
level.  By  this  method  a  general  inverted 
view  of  the  fundus  is  obtained.  By 
placing  a  convex  lens  of  seven  dioptres 
behind  the  mirror  the  surgeon  can 
approach  nearer  the  patient,  and  the 
illumination  will  be  better. 

The  Direct  Method  is  now  generally 
used.  By  this  method  is  given  a  more 
magnified  appearance,  but  a  smaller  por- 
tion of  the  fundus  is  visible.    The  eye  of 


the  patient  is  illuminated  in  the  same 
way,  but  the  surgeon  brings  his  eye  with 
the  mirror  close  to  the  patient,  say  with- 
in two  or  three  inches.  The  surgeon 
should  use  his  right  eye  to  examine  the 
right  eye  of  the  patient,  and  hLs  left  eye 
for  the  patient's  left.  If  the  patient  be 
emmetropic  or  normal  no  lens  is  neces- 
sary, as  the  cornea  and  lens  of  the  eye 
under  examination  serve  as  a  magnifying 
apparatus.  But  should  the  patient  or 
observer  suffer  from  any  error  of  refrac- 
tion, as  myopia,  a  concave  lens  sufficiently 
strong  to  convert  the  rays  from  the 
myopic  fundus  into  parallel  ones  is  neces- 
sary, and  is  best  placed  behind  the  mir- 
ror; if  hypermetropia  be  present,  a 
convex  lens  is  required.  For  this  piu-pose 
an  ophthalmoscope  is  iised,  fitted  with  a 
number  of  convex  or  concave  lenses, 
which  can  be  changed  by  a  single  mechan- 
ical arrangement.  The  instrument  of 
Dr.  Loring  is  a  good  one.  The  chief 
points  to  be  observed  in  an  ophthalmic 
examination  are  :  1 .  The  transparency  of 
the  dioptric  media ;  2.  The  state  of  the 
optic  nerve  and  vessels  ;  3.  The  appear- 
ance of  the  macula  lutea;  4.  The  ap- 
pearance of  the  fundus  at  the  other 
parts  of  the  picture ;  5.  Any  errors  in 
refraction. 

Appearance  of  a  normal  fundus. — The 
entrance  of  the  optic  nerve  or  optic  disc 
is  visible  as  a  pinkish  white  circular  spot, 
with  a  sharp,  well-defined,  distinct  out- 
line. The  margin  is  slightly  raised  and 
the  central  part  depressed.  The  sur- 
rounding retina  vai-ies  in  tint  from  pale 
red  to  deep  orange,  and  is  pen'aded  by 
vessels.  When  the  patient  looks  directly 
forwards  the  macula  lutea  or  yellow  spot 
is  visible,  quite  destitute  of  vessels,  and 
through  which  the  choroid  shines  a  little 
more  deeply  than  in  other  parts,  causing 
the  spot  to  appear  as  a  dusky  oval  or 
roundish  patch.  The  central  artery  and 
vein  of  the  retina  perforate  the  optic 
disc,  forming  several  trunks.  The  vessels 
ramify  in  radiating  branches  over  the 
surface  of  the  retina,  crossing  the  optic 
disc  in  straight  lines.  The  veins  are  of  a 
deeper  colour,  more  tortiious,  and  obtain 
branches  at  considerable  angles.  The 
arteries  are  of  a  paler  red  colour  than  the 
veins,  and  marked  by  a  central  bright 
line,  and  divide  regularly  in  pairs.  One 
appearance  of  the  disc  must  be  alluded 
to,  which  is  due  to  the  fibres  of  the  optic 
nerve  dividing  in  the  trunk  and  separat- 
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ing  by  the  time  they  reach  the  disc,  so 
that  a  central  space  is  left  destitute  of 
nerve  fibres  (porus  opticus),  and  thiough 
which  the  lamina  ciibrosaof  the  sclerotic 
coat  sliines  with  a  white  lustre.  This 
condition  is  termed  the  physiological  cup, 
the  vessels  bending  gently  round  this.  It 


is  distinguished  from  the  pathological 
cupping  by  a  normal  band  of  the  disc 
being  always  round  it,  and  its  edges  being 
bevelled  or  sloping. 

The  pathological  appearances  of  the 
fundus  have  been  described  mnder  their 
respective  diseases. 
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Abdomen,  contusions  of,  246. 

emphysema,  247. 

injuries  of,  246. 

wounds  of,  248. 
Abdominal  aneurism,  154. 
Abdominal  aorta,  ligature  of.  for  iliac  aneurism, 
156. 

Abdominal  hernia,  256. 

Abemethey's  method  of  tying  the  external  iliac 

artery,  155. 
Abnormal  descent  of  testis,  319. 
Abrath's  blood  treatment,  37,  87,  133, 328, 352. 
Abscess,  8. 
acute,  8. 

causes  of,  8. 

contents  of,  8. 

treatment  of,  9. 

varieties  of,  8. 
aspiration,  9. 
caustics  in,  9. 
chronic,  9. 

causes  of,  9. 

contents  of,  9. 

diagnosis  of,  10. 

treatment  of,  10. 

varieties  of,  10. 
constitutional  symptoms,  8. 
diagnosis  of,  8. 
diffuse,  8. 
faecal,  252. 
formation  of,  8. 
fluctuation  in,  8. 
haemorrhage  into,  10. 
Hilton's  method  of  opening,  9. 
incision,  9. 

in  proximity  to  a  wounded  joint,  90. 
metastatic,  9. 
nadcrococci  in,  8. 
puerperal,  9. 
pyaemic,  20. 

pyogenic  membrane  of,  8. 
process  of  repair  in,  8. 
residual,  10. 
tympanitic,  10. 
urinary,  314. 
Abscess,  alveolar,  208. 
of  antrum,  209. 
of  areola,  382. 
of  bone,  82. 
of  the  brain,  177. 
of  the  breast,  382. 

chronic  encysted,  383. 
of  bursa  patellae,  131. 
of  the  cornea,  425. 
of  the  eyelids,  467. 
of  the  gums,  207. 
in  hip  disease,  114. 
ischio-rectal,  292. 
of  the  orbit,  468, 


I  Abscess,  continued : 

near  a  joint,  90. 

perineal,  315. 

perinephric,  369. 

perityphUtic,  282. 

periurethral,  302,  314. 

post-pharyngeal,  232, 

prostatic,  336. 

sub-pectoral,  242, 
Absorbents.    See  Lymphatics. 
A.C.E.  mixture  as  an  anaesthetic,  402,  405. 
Accommodation  of  the  eye,  450. 
Acetabulum,  fractures  of,  79. 
Achromatopsia.    See  Colour  blindness. 
Aconite  in  inflammation,  5. 
Acquired  warts,  376. 
Acromion,  fractures  of,  66, 
Actino-mycosis  of  the  jaw,  212, 
Active  detennination  of  blood  to  a  part,  1. 
Actual  cautery,  133. 

in  haemorrhoids,  289. 

in  naevus,  145. 
Acuity  of  vision,  determination  of,  451. 
Acupuncture,  147. 

in  aneurism,  147, 

in  hydrocele,  322. 
Acupressure,  135,  160. 
Adam's  operation,  127. 
Adenitis,  166. 
Adenoma,  41, 
Adhesion,  45, 

in  hernial  sac,  257, 

in  iritis,  480. 
Adhesions  in  joints,  117. 
Adipose  tumours.    See  Lipoma. 
Aerial  fistula,  217. 
Age,  influence  of,  in  aneurism,  140. 

in  calculus,  354. 

in  cancer  of  breast,  387. 

in  caries  of  the  spine,  191. 

in  dislocation,  90. 

in  epithelioma,  206. 
Age,  excision,  121. 

fracture,  55. 

fracture  of  neck  of  femur,  75. 
hfemorrhoids,  286, 
hernia,  257. 

operations  for  cleft  palate,  390. 
operations  for  stone,  364. 
prostatic  enlargement,  337, 
rickets,  86. 

stricture  of  urethra,  304, 

vanx,  159. 
Air  in  veins,  160. 

pathology,  160. 

symptoms,  160. 

treatment,  160. 
Air  passages,  216, 

foreign  bodies  in,  217. 
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AIR  Passages,  continued  : 

operations  on,  233. 

wounds  of,  216. 
Ala  nasi,  restoration  of,  181. 
Albiuninuria,  in  relation  to  surgical  operations, 

288,  359,  364. 
Alkalies,  swallowing  of,  236. 
Alkaline  caustics,  380,  381. 
Allai'ton's  operation.    See  Median  lithotomy. 
Allbutt  on  empyema,  246. 
Allingham's  excision  of  knee,  126. 
Alternating  calculus,  353. 
Alumina,  acetate  of,  as  an  antiseptic,  16. 
Alveolar  abscess,  208. 
Alveolar  processes.    See  Jaws. 
Amputation,  406. 

circular  method.  406. 

classification,  406. 

flap  method,  406. 

hemorrhage  during,' how  'prevented,  406. 

in  cases  of  aneui-ism,  144. 

in  cases  of  burns,  53. 

in  cases  of  compound  dislocation,  92. 

in  cases  of  compound  fracture,  59. 

in  cases  of  gangrene,  17. 

in  cases  of  gun-shot  wound,  51,  52. 

in  cases  of  joint  disease,  116. 

in  necrosis,  85. 

in  cases  of  ruptured  artery,  137. 

oval  method,  406. 

rectangular  (Teale's),  406. 

savring  bone  in,  406. 
Amputations,  particular  ; 

at  the  ankle  joint,  413. 

of  the  arm,  410. 

of  the  breast,  389. 

at  the  elbow,  409. 

of  the  fingers,  407. 

in  the  foot,  412. 

of  the  forearm,  409. 

in  the  hand,  408. 

at  the  hip  joint,  418. 

at  the  knee  joint,  416. 

of  the  leg,  414. 

at  medio-tarsal  joint,  412. 

of  the  metacarpal  bones,  407. 

of  the  metatarsal  bones,  412. 

of  the  penis,  318. 

at  the  shoulder  joint,  410. 

subastragaloid,  413. 

of  the  thigh,  417. 

of  the  thumb,  408. 

of  the  toes,  411. 

at  the  wrist-joint,  408. 
Amussat's  operation,  283. 
Anaesthesia,  402. 

general,  402. 

local,  405. 

Ansesthetics  in  compression  for  aneurism,  154. 

in  strangulated  hernia,  261. 
Anastomosing  vessels,  dilatation  after  ligature, 
136. 

Aneurism,  140. 

accidents  after  opemtion,  144. 

amputation  for,  144. 

by  anastomoses,  144. 

arterio-venous,  138. 

bruit  in,  141. 

causes  of,  140. 

circumscribed,  138. 

classification  of,  140. 

conditions  modifying  pulsation.  141. 

diagnosis  of,  142. 


Aneurism,  continued  : 
diffused,  137. 
dissecting,  141. 

effects  of  stopping  aiterial  supply,  143. 

false,  141. 

formation  of,  140. 

fusiform,  140. 

gangrene  in,  144. 

pressure,  effects  of,  141. 

prognosis  of,  142. 

recurrent  pulsation  in,  144, 

rapture  of,  131. 

sacculated,  140. 

secondary  haimorrhage  in,  144. 

spontaneous  cure  of,  142. 

structure  of,  141. 

sloughing  of,  142. 

symptoms  of,  141. 

terminations  of,  142. 

traumatic,  137. 

circumscribed,  138. 

diffuse,  137. 

complicating  fractures,  138. 
in  reducing  old  dislocations,  91. 
treatment  of,  142. 
by  acupressure,  144. 
by  compression,  142. 

digital,  142. 

gradual,  143. 

instrumental.  143. 

interrupted,  143. 

rapid,  143. 
constitutional,  142. 
by  flexion,  143. 
by  galvano-punctui'e,  144. 
by  injection  of  coagulating  fluids,  144. 
by  injection  of  ergotin  into  parts  around, 
144. 

by  introduction  of   foreign  substances. 
144. 

by  ligature,  143. 

distal,  144. 

proximal,  143. 
by  manipulation,  144. 
by  Eeid's  method,  143. 
varicose,  138. 

wounds  maj'  occasion  it,  137,  141. 
Aneurism  al  varix,  138. 
Aneurisms,  special,  146. 

of  abdominal  aorta,  154, 

of  arch  of  aorta,  146. 

of  axillary  arteiy,  151. 

of  brachial  artery,  153. 

of  the  carotid,  148. 

of  the  femoral,  154. 

of  the  iliac  arteries,  154. 

of  the  innominate  arterj',  147, 

orbital,  469. 

of  popliteal  arteiy,  156. 

of  the  subclavian  ailery,  150. 
Angeio-leucitis,  165, 
Angeioma,  43,  145. 
Angular  curvature  of  spine,  191. 
Animal  ligatures,  143. 
Animal  poisons,  50. 

hydrophobia,  164. 

malignant  pustule,  378. 

poisoned  wounds,  50. 
Ankle,  amputation  of,  413. 

dislocation  of,  104. 

excision  of,  126. 

fractures  near  and  of,  71. 
Ankyloblepharon,  467. 
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Ankylosis,  117. 

bony  or  complete,  117. 
incomplete,  117. 
of  the  jaw,  215. 
treatment  of,  117. 
forced  extension,  118. 
osteotomy,  118. 
slow  extension,  118. 
tenotomy,  118. 
varieties  of,  117. 
Anterior  fossa  of  the  base  of  the  skull,  fi-ac- 

tures  of,  169. 
Antiseptic  dressings,  47. 

poultices,  9. 
Antiseptic  treatment,  47. 
of  abscess,  9. 

of  compound  fractures,  59. 

of  the  skull,  179. 

of  wounds,  48. 
Antiseptics,  47,  48. 

acetate  of  alumina,  16. 

bichloride  of  mercury,  48. 

boric  acid,  48. 

carbolic  acid,  48. 

eucalyptus  oil,  47. 

iodoform,  47. 

salicylic  acid,  47,  48. 

sero-sublimate,  47. 

thymol.  48. 
Antracele,  209. 
Anteum.  diseases  of,  209. 

cyst,  209. 

distension  or  dropsy  of,  209. 
empyema  of,  209. 
tumours  of,  210. 
Anus,  abscess  near,  292. 
absence  of,  285. 
accompanied  with  fistula,  286. 
artificial,  formation  of,  265. 
by  Amussat's  operation,  283. 
by  enterotomy,  285. 
by  Littre's  operation,  284. 
by  perineal  section,  285. 
cancer  of,  297. 
closure  of,  285. 

with  absence  of  rectum,  285. 
by  septum,  285. 
fissure  of,  298. 
fistula  of,  291. 
imperforate,  285. 
prolapse  of,  290. 
pruritus  of,  298. 
ulcer  of,  29.S. 
Aorta,  abdominal,  aneurism  of,  154. 

ligature  of,  156. 
Aortic  aneurism,  146. 
diagnosis  of,  148. 
treatment  of,  146. 
Aortic  tourniquet,  418. 
Lister's,  418. 
Davy's,  418. 
Apntea,  219. 

Arachnoid,  traumatic  inflammation  of, 
176. 

Areola  of  breast,  diseases  of,  382, 387. 
Arm,  amputation  of,  410. 
circular  method,  410. 
double  flaps,  410. 
modified  flap,  410. 
Tealc's  rectangular  flap,  410. 
fractures  of,  63. 
Arsenic  in  cancer,  43. 
in  ulcers,  14. 


Arterial  bleeding  from  wounds,  44. 

treatment  of,  46,  133. 
embolism  and  thrombosis,  18,  19;.  139,  142. 
tumours,  43. 
Arteries,  acupressure  of,  135. 
adhesive  process  in,  132. 
aneurism  of,  140. 
atheroma  of,  139. 
calcification  of,  140. 

gangrene  from,  140. 
cauterisation  in  wounds  of,  133. 
coagulum,  in  wounded,  132. 
cold  in  wounds  of,  133. 
contraction  of,  132. 
contusion  of,  131. 
degeneration  of,  139,  140. 
diseases  of,  139. 
effects  of  ligature  on,  135. 
embolism  of,  19. 
gangrene  from  obstruction,  15. 
inflammation  of,  139. 
injuries  of,  131. 

in  contused  and  lacerated  wounds,  45, 

in  fracture,  58,  138. 

in  gunshot  wounds,  51. 
laceration  of,  131. 
ligature  of.    See  Ligature, 
occlusion  of,  132. 

permanent  closure  of  wounded,  132, 
puncture  of,  132. 
rupture  of,  131. 

complicating  fracture,  58,  138. 

spontaneous,  141. 
styptics  in  wounds  of,  135. 
torsion  of,  134. 
ulceration  of,  140. 

in  abscess,  10. 
wounds  of,  132. 

complicating  fracture,  58. 

in  compound  fracture,  59. 
gangrene  from,  137. 

in  hernia  operations,  263,  270,  271. 

in  lithotomy,  360,  361. 

treatment  of,  133. 
Aeterio-Venous  Aneurism,  138. 
causes,  138. 
diagnosis,  138. 
pathology,  138. 
symptoms  of,  138. 
treatment  of,  138,  139. 
in  orbit,  469. 
Arteritis,  139. 
Arthritis,  108. 

chronic  rheumatic,  110. 
deformans,  110. 
gouty,  106. 
strumous.  111. 
suppurative,  108. 
Arthropathies,  118. 

Articular  cartilage,  diseases  of,  109,  110, 112, 
Artificial  anus,  249,  265. 
pupil,  432. 
resjiiration,  220. 
Hall's  method,  220. 
Howard's  method,  221 . 
Sylvester's  method,  220. 
Aseptic  treatment  of  wounds,  47, 

of  hydrocele,  323. 
Aspermatism,  320. 
Asphyxia,  219. 
Aspiration  : 

I    in  arthritis  (Barwell),  107. 
!    in  empyema,  246. 
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Aspiration,  continued  : 

in  pericardial  effusion,  245. 

iu  retention  of  urine,  313. 

in  strangulated  hernia,  261. 

in  tympanites,  283 , 
Asthenic  inflammatory  fever,  3. 
Asthenopia,  187. 
Astigmatism,  453. 
Astragalus,  dislocation  of,  105. 

excision  of,  106. 

fracture  of  the,  71. 
Atheroma,  139. 

Atlas,  fi-actures  and  dislocations  of,  188. 
Atlo-axoid  disease,  196. 

Sayre's  treatment  of,  196. 
Atony  of  the  bladder,  347. 
Atresia  ani.    See  Imperforate  anus. 
Atrophy  of  prostate,  340. 

of  testis,  333,  334,  335. 
Atropia  in  iritis,  430. 

Auscultatory  signs  of  aortic  aneurism,  146. 

of  foreign  body  in  windpipe,  218. 
Axilla,  aneurism  in,  151. 
Axis,  fractures  and  dislocations  of,  188. 
Bacillus  anthracis,  378. 

of  lupus,  379. 
Back,  wounds  of,  184. 
Bacteria,  influence  of,  in  wounds,  47. 
Baker's,  Moriant,  operation  for  removal  of 

tongue,  228. 
Balanitis,  301. 
Balano-posthitis,  301. 
Bandages  in  fi-actures,  57. 

tight,  gangrene  from,  58. 
Barwell's  animal  ligature,  143. 

cysts,  in  connection  with  diseased  joints,  107. 

indications  for  deligation  of  arteries,  147. 

operation  for  excision  of  ankle  joint,  127. 
for  excision  of  the  hip  joint,  125. 
Base  of  skull,  fractures  of,  169. 
Bath,  calomel  vapour,  34. 

continuous  warm,  in  bui'ns,  53. 

in  treatment  of  phagedisna,  31. 
Bedsores,  treatment  of,  190. 
Bees,  stings  of,  50. 

Belladonna,  in  incontinence  of  urine,  348. 

Bellocq's  sound,  202. 

Bending  of  bone,  55. 

Bigelow,  on  dislocation  of  the  hip,  100. 

on  litholapaxy,  357. 
Bilateral  dislocation  of  jaw,  92. 

lithotomy,  365. 
Bilharzia  hajmatobia,  344. 
Bites  of  insects  and  reptiles,  50. 

of  rabid  animals,  50,  164. 
Black  cataract,  435. 
Black  eye,  423. 
Bladdeh,  atony  of,  347, 

cancer  of  the,  345. 

cataiTh  of  the,  342. 

diseases  of,  341. 

extroversion  of  the,  341. 

fasciculated,  343. 

fistulous  openings  into,  286,  361. 

foreign  bodies  in,  254. 

haemon-hagc  from,  344. 

imperfect  evacuation  of,  347. 

inflammation  of,  342. 

injuries  of,  253. 

I)aralysi8  of,  348. 

puncture  of  the,  313, 

rupture  of  the,  253. 

stone  in,  349. 


Bladder,  continued  : 

tumours  of  the,  345. 

washing  the,  343. 
Bleeding  in  head  injuries,  168,  169,  170,  173. 
Blepharitis,  463. 

Blepharoplasty,  463,  464,  465,  466. 
Blepharoraphy,  465. 
Blepharospasm,  464. 
Blind  fistula  in  recto,  292. 

piles,  286. 
Blisters,  in  bubo,  31,  167. 

in  chronic  inflammation,  5. 
Blood,  changes  of,  in  arrest  of  hsemorrhage 
132. 

in  inflammation,  2. 

characters  of,  in  wounds  of  vessels,  132. 

discharge  of.    See  HaemoiThage. 

extravasation  of,  44. 

in  hfematocele,  325. 

sources  of,  in  haematuria,  344. 

transfusion  of,  133. 

vomiting  of,  in  fractured  skull,  169. 
Bloodless  method  of  operating,  133,  406. 
Blood-letting,  general,  in  acute  inflammation, 
5. 

in  chest  injuries,  244,  245. 

in  head  injuries,  174,  178. 

local ,  in  inflammation.  4. 
Blood-vessels,  changes  in  inflammation,  2. 

formation  of,  in  granulations,  12. 

injuries  of,  131,  158. 
Boils,  23. 

Bone-grafting,  171. 
Bone,  abscess  of,  82. 

bending  of,  55. 

bruising  of,  55. 

carcinoma  of,  89. 

caries  of,  82. 

cystic  tumoure  of,  88. 

dead,  separation  of,  84. 

diseases  of,  79. 

effect  of  aneurism  on,  141. 

enchondroma,  40,  88. 

exfoliation  of,  84. 

exostosis,  40,  88.  / 

fracture  of,  55, 

growth  of,  arrested,  66. 

hydatids,  88. 

hypertrophy  of,  81. 

injuries  of,  55. 

inflammation  of,  80. 

necrosis  of,  84. 

osteo-aneurism,  89. 

osteoma,  40. 

osteo-malacia,  85. 

osteo-myelitis,  81. 

ostitis,  80. 

ostitis  deformans,  87. 
periostitis,  79. 
pulsating  tumour  of,  89. 
re])air  of,  after  fractures,  56. 

after  necrosis,  84. 
rickets,  86. 
sarcoma,  88. 
strumous  affections,  82. 
syphilitic  disease  of,  32,  33,  34. 
tre])hining  of,  82. 
tubercle  of,  82. 
tunioure  of,  88. 
Bones,  conditions  predisposing  to  fractures.  55. 
morbid  changes  in  chronic  rheumatic  arth- 
ritis, 110. 
in  rickets,  86. 
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Bougies,  in  strictures  of  the  oesophagus,  237. 

rectum,  295,  296. 

urethra,  305. 
Boutoniii^re  operation,  347. 

palatine,  205. 
Bow-leg,  86. 

Bowman's  operation  for  lachrymal  obstruction, 
460. 

operation  for  opacities  of  the  capsule,  4-10. 
trephining  conical  cornea,  427. 
Brain,  abscess  of,  177. 
compression  of,  175. 
concussion  of,  174. 

effect  of  injury  of,  on  mental  powers,  175. 

effect  of  ligature  of  carotid  on,  150. 

hernia  of,  173. 

injuries  of,  173. 

irritation  of,  175. 

traumatic  inflammation  of,  176. 
Brain  surgery,  179. 
Brasdor's  operation  for  aneurism,  144, 
Beeast,  abscess  of,  382. 
chronic  encysted,  383. 

adenoid  tumour,  384. 

amputation  of,  389. 

cancer  of,  387. 

cystic  disease  of,  385. 

hypertrophy  of,  382. 

induration  of,  383. 

inflammation  of,  382, 

neuralgia  of,  384. 

non-malignant  tumours,  384. 

sarcoma,  386. 
Bridle  strictures,  304. 
Bromine  as  a  caustic,  22,  31. 
Bronchi,  foreign  bodies  in,  218. 
Bronchocele,  233. 
Bronchotomy,  233. 
Bruise,  44. 

Bruit  in  aneurism,  141. 

Bubo,  29,  31,  32. 

Bubonocele,  266,  267. 

Buchanan's  cheiloplastic  operation,  182. 

lithotomy  with  rectangular  staflE,  365. 
Buffer  accidents,  79,  247. 
Bullet  wounds,  51. 
Bunion,  401. 
BuRNsj  52. 

amputation  in,  53. 
cicatricial  deformities  of,  52, 
classification  of,  52. 
constitutional  effects  of,  52. 
duodenal  ulcer  in,  52. 
modes  of  death  from,  52, 
of  cornea,  423. 
prognosis  of,  52. 
treatment  of,  53. 
visceral  congestion  from,  52, 
BUBSA  PATELLA,  diseases  of,  130. 
enlargement,  131. 
inflammation,  131. 
suppuration,  131. 
tumours  of,  131. 
BuRS^,  affections  of,  130. 

situations  of,  130. 
Butcher's  saw,  121. 
Button  suture,  46. 
Cache-xia  in  cancer,  37. 
Cadaveric  warts,  376. 
Cajcal  hernia,  256. 
Calabar  bean  in  tetanus,  164. 
Calcaneo-astragaloid  joint,  dislocations  of  foot 
at,  105. 


Calcaneum,  fractures  of,  70. 
Calcareous  degeneration  of  arteries,  140. 
Calcification  of  new  growths,  38,  39,  40. 
Calculous  deposits  and  diatheses,  349. 
Calculus,  prostatic,  368. 

renal,  372. 

urethral,  367. 
Calculus,  urinary,  349. 

alternating,  353. 

carbonate  of  lime,  352. 

causes  of,  354. 

characters  of,  353. 

crushing  of,  356. 

cystic  oxide,  352. 

encysted,  354. 

extraction  of,  by  cystotomy,  359. 
fusible,  352. 

geographical  distribution  of,  354. 

impaction  of,  in  urethra,  367. 

in  children,  lithotomy  contrasted  with  litho- 

lapaxy,  358. 
in  females,  removal  of,  368. 
influence  of  age  and  sex  on,  354. 
mulberry,  351. 

multiple,  how  detected,  355, 
nucleus  of,  353. 
number  of,  354. 

operations  for.     See  Lithotomy  and  litho- 
ti-ity. 

phosphate  of  lime,  352. 
position  of,  difficulties  from,  362. 
triple  phosphates,  352. 
uric  acid,  350. 
xanthic  oxide,  352. 
Callaway's  test  in  dislocation  of  the  shoulder, 
94. 

Callus,  56,  57, 

Canaliculus,  slitting  the,  460. 
Canalisation  of  the  prostate,  340. 
Canalisation  of  veins,  160. 
Cancer,  41. 

columnar  celled,  42. 

spheroidal  celled,  41. 

squamous  celled,  42. 
Cancer  of  the  bladder,  345. 

of  bone,  89. 

of  the  breast,  387. 

of  the  jaws,  210,  213. 

of  the  larynx,  241 . 

of  the  lips,  206. 

of  lymphatic  glands,  42. 

of  the  nose,  206. 

of  the  oesophagus,  237. 

of  the  penis,  317. 

of  the  prostate,  340. 

of  the  rectum,  296. 

of  the  scrotum,  319. 

of  the  testis,  329. 

of  the  tongue,  226. 
Cancrum  oris,  15. 
Canquoin's  paste,  381. 

Capillaries,  changes  in,  in  inflammation,  2. 

enlargement  of,  after  ligature,  136. 
Carbolic  acid  as  an  antiseptic,  47. 
Carbolised  catgut,  47. 

gauze,  47. 

silk,  47. 
Carbuncle,  23. 

facial,  25. 
Carcinoma.    See  Cancer. 

colloid,  42. 

encephaloid,  42. 

epithelioma,  42. 
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Carcinoma,  contimtcd : 

infilti-ating,  387. 

scirrhus,  41. 

tuberous,  387. 
Garden's  amputation  at  the  knee  joint,  417. 
Caries,  82. 

Caries  of  the  Spixe,  191. 
pathology,  191. 
treatment  of,  193. 

by  Davy's  hammock,  19.5, 
by  Sayre's  plaster  jacket,  193. 
Carotid  artery,  aneurism  of  the,  148. 
ligature  of,  149. 
for  hajmorrhage,  174,  217. 
for  orbital  aneurism,  469. 
Carpal  bones,  dislocations  of,  99. 

fractures  of,  61. 
C'arron  oil,  53. 
Carte's  compressor,  143. 
Cartilages,  changes  of,  in  arthritis,  108. 
inflammation  and  ulceration  of,  109. 
loose,  in  joints,  118. 
Cartilaginous  tumours.    See  Enchondroma. 
Castration,  330. 

cases  requiring,  330. 
Cataeact,  anterior  polar,  435. 
black.  435. 
congenital,  43.5. 
diabetic,  435. 
hard,  435. 
laminar,  435. 
Morgagnian,  435. 
nuclear,  435. 
primary,  435. 
secondary,  435. 
senile.  435. 
soft,  435. 
symptoms,  435. 
traumatic,  435,  440. 
Cataeact,  treatment  of,  435. 

extraction  by  flap  operation,  437. 
by  linear  operation,  436. 
by  needle  operation,  436. 
by  peripheral  linear,  438 . 
by  scoop,  438. 
by  solution,  436. 
by  suction,  437. 
iridectomy  in  cataract,  435,  438. 
iridodesis  in,  432. 
iridotomy  in,  432. 
Cataract  glasses,  440. 
Catarrh  of  the  bladder,  342. 
Catarrhal  ophthalmia,  420. 
Catheter,  use  of,  305. 
Catheter  fever,  311. 

Catheterism.  use  of,  in  hypertrophy  of  prostate, 
339. 

in  gonorrhoea,  302. 

in  stricture,  305. 
Causes  of  retention,  313. 
Caustics  in  bites,  51. 

bubo,  31. 

cancer  of  breast,  389. 
chancre,  31. 
nsevus,  145. 
piles,  289. 
Cautery,  actual,  23,  31,  145. 
galvanic,  31,  145,  289. 
gas,  145. 

Paquelin's,  31,  289,  291. 
Cellulitis,  28. 

from  poisoned  wounds,  51. 
Cephalhitmatoma,  167. 


Cephalhydrocelc,  169. 
Cerebral  abscess,  177. 
Cerebritis,  176. 

Cerebro-spinal  fluid,  loss  of  in  head  injuiies,  170. 
Cerebrum,  motor  areas  of,  172. 

surgery  of,  179. 
Cervical  region  of  spine,  effects  of  injury  on,  18;». 
Cervical  vertebras,  dislocation  of  and  fractures 

of,  188,  189. 
Chalazion,  462. 
Chancre,  29. 

diagnosis  from  syphilis,  30. 

treatment,  31. 
Charcot's  disease,  110,  118. 
Cheiloplasty,  182. 
Cheloid,  377. 

Chemical  causes  of  inflammation,  2. 
Chest,  injuries  of  the,  242. 
Chilblain,  54. 

Childken,  foetid  nasal  discharge  in,  201,  202. 

incontinence  of  urine  in,  348. 

malformations  of  anus  in,  285. 

operations  for  stone  on,  358,  364. 

syphilis  in,  36. 

tracheotomy  in,  239. 

umbilical  hernia  in,  271. 

vertebral  caries  in,  191. 
Chimney-sweep's  cancer,  319. 
Chloroform,  402. 
Cholecystotomy,  374. 
Chopart's  amputation,  412. 
Chordee,  299,  300. 
Choroiditis,  447. 
Choroido-iritis,  433. 
Cicatrices,  changes  in,  12. 

contraction  after  burns,  52. 
Cicatricial  deformities,  401. 
Cicatrisation,  process  of,  12. 
Ciliary  body,  inflammation  of,  429. 
Circular  method  of  amputating,  406. 
Circumcision,  316. 
Cirsoid  aneurism,  144. 
Clamp  and  cautery  for  prolapsus,  291, 
Clavicle,  dislocations  of,  93. 

fractures  of,  67. 
Cleft  palate,  390. 
Club-foot.    See  Talipes. 
Coagulation  in  piles,  286. 

in  wounded  arteries,  132. 
Cocaine  as  an  anaesthetic,  406. 

effects  of,  425. 
Cock's  perineal  section,  310. 

puncture  of  rectum,  313. 
Cold,  effects  of,  4. 

in  hasmorrhage,  133. 

in  inflammation,  4. 
Colectomy,  284. 
Collateral  circulation,  136. 
Colics'  fracture,  62. 
Collodion  in  burns,  53. 

in  wounds,  49,  50. 
Colloid  cancer,  42. 
Colotomv  in  the  groin,  284. 

lumbar,  283,  296. 
Colour  blindness,  449. 
Coma,  174. 

Comminuted  fracture,  66,  59. 
Compound  dislocation,  90,  91. 

fracture,  55,  57,  59, 
Compression  in  aneurism,  142. 

of  the  brain,  175. 
Concussion  of  the  brain,  174. 

of  the  spinal  cord,  184,  186. 
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Condyles  of  humerus,  fracture  of,  64. 
Condyloma,  33. 

Congenital  hernia  of  cerebral  membranes,  402. 

inguinal  hernia,  268. 

hydrocele,  321. 
Congenital  syphilis,  36. 
Congestion,  passive,  1. 
Conical  cornea,  427. 
Conjunctiva,  diseases  of,  420. 

injuries  of,  423. 

tmnsplantation  of,  467. 
Conjunctivitis,  catarrhal,  420. 

follicular,  422. 

granular,  422. 

phlyctenulai',  420. 
Constitutional  affections  after  injury,  45. 
Constriction  of  arteries,  134. 
Contraction  of  fingers,  394. 
Contre-coup,  injury  of  brain  by,  173. 
Contused  wounds,  45. 
Contusion,  44. 

of  abdomen,  246. 
associated  wnth  internal  injury,  247. 

of  arteries,  131. 

of  bones,  55. 

of  brain,  175. 

of  eye,  423,  429 

of  joints,  89. 

of  lungs,  242. 

of  nerves,  161, 

of  scalp,  167. 

of  skull,  168. 
Cooper's,  Sir  A.,  Hgatm-e  of  external  iliac  ar- 
tery, 155. 
Copaiba  rash,  300. 
Coracoid  process,  fracture  of,  66. 
Corelysis,  4.S3. 

Cornea,  inflammation  of,  423. 

injuries  of,  427. 

staphyloma  of,  427. 

suppuration  of,  425. 

ulceration  of,  425. 
Corns,  375. 

Coronoid  process,  fractures  of,  97. 
Counter-irritants  in  inflammation,  4. 
Coxalgia,  112. 

Cranial  changes  in  rickets,  86. 
Craniotabes,  86. 
Cranium,  injuries  of,  168. 
Crepitus,  56. 

Cripps  on  diagnosis  of  stricture  of  rectum,  297. 
Crushing  in  hajmorrhoids,  289. 

in  stone,  356. 

in  wounded  arteries,  134. 
Cryptorchism,  319. 
Crystalline  lens.  434. 

dislocations  of,  429,  440. 
Cuboid  bone,  dislocation  of,  106. 
Cupping,  4. 

Curvature  of  spine,  angular,  191. 

lateral,  197. 
Cut  throat,  216. 
Cj-clitis,  429. 

Cylindrical  celled  cancer,  42. 
Cyphosis,  197. 

Cystic  disease  of  breast,  385. 

sarcoma  of  testis,  328. 
Cystitis,  342. 
Cysts,  varieties  of,  43. 
Cysts  of  the  antram,  209. 
Cysts  of  lower  jaw,  213. 

sublingual,  230. 

of  testis,  323, 


Cysts,  continued  : 

dermoid,  43. 

hydatid,  43. 

sebaceous,  43. 
Czerney-Lembert  suture,  2.50. 
Dachryo-cystitis,  460. 

chronic,  460. 
Davy's  lever,  418. 

operation  for  club  foot,  401. 
Decalcified  bone  tubes,  48. 
Defects  of  sight  remediable  by  glasses,  450. 
Deformities,  390. 

Degeneration  of  arteries,  139,  140. 

of  muscles,  128. 
Delayed  descent  of  testis,  319, 
Delirium  traumatic,  46. 
Demarcation,  line  of,  in  gangrene,  16, 
Dentigerous  cysts,  213. 
Depressed  fracture  of  skull,  170. 

treatment  of,  1 70. 
DeiDresston  of  skull  in  children  without  fri 

ture,  170. 
Dermoid  tumours  of  the  orbit,  462. 

of  the  testis,  328. 
Descending  optic  neuritis,  448. 
Diabetes  fi'om  head  injury,  173. 

retinal  changes  in,  445. 
Diabetic  cataract,  435. 

carbuncle,  23. 
Diathesis,  hsemorrhagic,  139. 

oxalic,  351. 

phosphatic,  351. 

uric,  349. 

Dielfenbach's  method  of  cheiloplasty,  182. 
Diet  in  aneurism,  142. 
Diffused  abscess,  8. 
cellulitis,  28. 

hydrocele  of  the  cord,  324. 
phlebitis,  158. 
periostitis,  79,  80. 
traumatic  aneurism,  137, 
Digital  compression  in  aneurism,  142. 
Dilatation  of  stricture,  305. 
Diphtheria,  tracheotomy  in,  239. 
Direct  inguinal  hernia,  267. 
Dislocation,  causes  of,  90. 
complete,  90. 
complicated,  90,  91. 
compound,  90,  91. 
congenital,  90. 
effects  of,  90. 

extension  in,  91. 
incomplete,  90. 
old,  accidents  in,  91. 
reduction  of,  90,  91. 

symptoms  of,  90. 

spontaneous,  90. 

treatment  of,  90,  91. 

unreduced,  90,  91,  92. 
Dislocations,  special,  92. 

of  the  ankle,  104. 

of  the  astragalus,  105. 

of  the  atlas  and  axis,  188. 

of  the  carpal  bones,  99. 

of  the  clavicle,  93. 

of  the  elbow,  96. 

of  the  fibula,  104. 

of  the  fingers,  99. 

of  the  foot,  104,  105. 

of  the  forearm.  97. 

of  the  hand,  99. 

of  the  hip,  99. 

of  inferior  radio-ulnar  articulation,  98. 
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Dislocations,  contimed : 

of  the  kuee,  102. 

of  the  lower  jaw,  92. 

of  the  metacarpus,  99. 

of  the  metacarpo-phalangeal  joint,  99, 

of  the  metatarsus,  106. 

of  the  patella,  102. 

of  the  radius,  97. 

subastragaloid  of  foot,  10.5. 

of  the  shoulder,  94. 

of  the  vertebrae,  188. 
Dissecting  aneurism,  141. 
Dissection  wounds,  50. 
Distal  ligature  in  aneurism,  144. 

aortic  aneurism,  147. 

carotid  aneurism,  149. 

innominate  aneurism,  148. 

subclavian  aneurism,  150. 
Distichiasis,  463. 
Drainage  tubes,  48,  49. 

in  abscess,  9. 

in  empyema,  246. 
Dressing  of  wounds,  46. 
Dropsy  of  antrum,  209. 
Drowning,  219. 
Dry  gangrene,  15. 
Dugas'  test,  94. 
Duodenal  ulcer  in  burns,  52. 
Dupuytren's  contraction,  394. 

bilateral  lithotomy,  36.5. 
Dura  mater,  fungus  of,  173. 

wounds  of,  173. 
Durham's  canula,  240. 
Dysphagia,  causes  of,  236. 
Dyspnoea  from  aneurism,  146,  147,  148. 
Dysuria,  303,  304. 

Ear,  bleeding  from,  in  head  injury,  169. 

foreign  bodies  in,  200. 
Ecchymosis,  44. 

Ecraseur,  in  removal  of  piles,  289. 

tongue,  228,  230. 
Ectropion,  465. 

operations  for,  465. 
Elbow,  ankylosis  of,  118. 

dislocations  of,  96. 

excision  of,  122. 

fractures  near,  63. 
Elbow-joint,  amputation  at,  409. 

by  anterior  flap,  409. 

by  circular  method,  409. 

by  external  flap,  409. 
Electeicity,  in  the  diagnosis  of  spinal  con- 
cussion, 187. 

in  treatment  of  compression  of  nerves,  161. 
injuries  of  nerves,  161. 
neuritis,  162. 
neuralgia,  163. 
Electrolysis,  in  the  treatment  of  vascular 
growths,  146. 

in  curative  treatment  of  hydrocele,  323. 

to  remove  hairs,  463. 

in  stricture  of  rectum,  296. 

in  stricture  of  urethra,  310. 

in  tonsillar  enlargement,  232. 
Elephantiasis  scroti,  319. 
Elongation  of  uvula,  230. 
Emboli,  origin  and  nature,  19. 

relation  to  pyaemic  abscess,  20. 
Embolism.  19. 

fat,  19,  58. 
Emphysema,  216. 

of  the  abdominal  wall,  247. 

from  chest  injury,  248. 


Emphysema,  continvcd  : 

from  gangrene,  16. 
Emprosthotonos,  163. 
Empyema,  243,  244. 

treatment  of,  by  aspiration,  246. 
drainage,  246. 
free  incision,  246. 
re-section  of  a  rib,  246. 
Empyema  of  the  antrum,  209. 
Encephalitis,  176. 
Encephalocele,  402. 
Encephaloid  carcinoma,  42. 
Enchondroma,  40. 
Encysted  calculus,  354. 

hematocele,  325. 

hernia,  269. 

hydrocele,  323. 
Enterectomy,  251,  266,  283. 
Enterocele,  257. 

Enterotome  (Dupuytren's),  265. 
Enterotomy,  283,  285. 
Entropion,  464. 

operations  for,  464. 
Enucleation  of  eyeball,  458. 
Epididymitis,  320. 
Epilepsy  following  head  tujory,  175, 
Epiphora,  460. 

Epiphyses,  separation  of,  55. 

at  the  elbow  joint,  63. 

at  the  hip  joint,  79. 

at  the  knee  joint,  73. 

at  the  shoulder  joint,  65, 
Epiphysitis,  109. 
Epiplocele,  257. 
Episcleritis,  428. 
Epispadias,  341. 
Epistaxis,  201. 
Epithelioma,  42. 

of  the  antrum,  210. 

of  the  anus,  297. 

of  the  bladder,  345. 

of  the  jaw,  208,  210. 

of  the  larynx,  241. 

of  the  lip,  206. 

of  the  penis,  317. 

of  the  scrotum,  319. 

of  the  tongue,  226. 
Epulis,  39,  208. 

malignant,  209. 
Erectile  tumours.    Sec  Angeioma. 
Ergotin,  150,  174. 

Erichsen's  operation  for  hare-lip,  184, 
Errors  of  refraction,  450 
Eraptions  of  skin  in  syphilis,  32,!33. 
Erysipelas,  causes  of,  26. 

cellulo-cutaneous,  27. 

cutaneous,  26. 

micrococci  of,  26. 

phlegmonous,  27. 
Erysipelas,  cellular.    See  Cellulitis. 
Esmarch's  bloodless  method,  133,  406. 
Ether  as  an  anaesthetic,  404. 
Ether  spray,  405. 
Exanthematous  necrosis,  84. 
Excessive  sweating,  7,  8. 
Excision,  Banvell's  table  of  contrasts,  120, 
Excision  of  the  ankle,  126. 

of  the  astragalus,  105,  106. 

of  bronchocele,  235. 

of  cirsoid  aneurism,  145. 

of  elbow,  122. 

of  eyeball,  458. 

of  finger,  407. 
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Excision,  rmithnrcd  : 

of  liip  joint,  124. 

of  intestine.  251,  264. 

of  knee,  liio. 

of  lower  jaw,  213. 

of  niBvus,  145. 

of  omentum  in  hernia,  264. 

of  piles,  29U. 

of  rectum.  298. 

of  shoulder  joint,  121. 

of  skin,  for  prolapsus,  291. 

of  tongue,  227. 

of  tonsil,  232. 

of  upper  jaw,  211. 

of  wrist  joint,  123. 
Exfoliation,  84. 
Exomphalos,  271. 
Exophthalmic  goitre,  234. 
Exostosis,  40. 

of  upper  jaw,  210. 
Extension  in  dislocation,  91. 

in  fractures,  74,  78,  79. 

by  weights,  in  hip  disease,  115, 116. 
External  inguinal  hernia,  266. 

piles,  286. 

iirethrotomy,  308. 
Extravasation  of  blood,  44. 

in  abdomen,  247. 

in  eye,  429,  443,  445,  448. 

of  faces,  248. 

in  fracture,  56. 

in  pleura,  243. 

in  skull,  173. 

from  urethra,  302,  345. 

of  ui'ine,  314. 
Extroversion  of  bladder,  341. 
Eye,  affections  of,  420. 
Eyelids,  diseases  of,  462. 

ecchymosis  of ,  in  head  injury,  169. 

injuries  of,  467. 
Face,  wounds  of,  200. 
Facial  carbuncle,  25. 
Ffecal  abscess.  252. 

fistula,  252,265. 
Ffeces,  extravasation  of,  248. 
False  aneurism,  141. 

joint,  60,  90. 

passages,  312. 
Faradisation  in  suspended  animation,  221. 
Fatty  degeneration  of  arteries,  140. 

tumours,  39. 
Felix's  caustic  paste,  389. 
Female  bladder,  calculus  in,  368. 

cystitis  in,  344. 
Femoral  aneurism,  154. 

coxalgia,  113. 
Femoral  epiphysis,  separation  of,  79. 

hernia,  269. 
radical  cure  of,  276. 
Femur,  displacement  of,  in  hip  disease,  114. 

excision  of.  124. 

fractures  of  the,  73. 
of  the  lower  end,  73. 
of  the  neck,  75. 
of  the  shaft,  74. 

gun-shot  wounds  of  the,  51. 
neck  of,  division  for  ankylosis,  127. 
Fergusson,  Sir  W.,  on  cleft  palate,  391. 
manipulation  in  aneurism,  144. 
osteoplastic  method  of  uranoplasty,  393. 
Fevkr,  catheter,  311. 
haemorrhagic,  132. 
hectic,  7. 


Fever,  continved  : 

inflammatory,  3. 

suppurative,  7. 

traumatic,  46. 

urinary,  311. 
Fibroma,  39. 
Fibro-sarcoma,  205,  386. 
Fibrous  polypus,  39,  205. 
Fibula,  fracture  of,  71. 
Fifth  nerve,  neurotomy  of,  163. 
Fingers-,  amputation  of,  407. 

chancre  on,  32. 

congenital  deformities  of,  395. 

dislocation,  99. 

fractures,  61. 
Fissui-e  of  the  .anus,  293. 

of  the  palate,  390. 
Fissured  fracture  of  the  skull,  168. 
Fistula,  10. 
Fistula,  aerial,  217. 

branchial,  233. 

faecal,  252,  265. 

lachrymal,  461. 

penile,  315. 

perineal,  315. 

rectal,  291. 

salivarj',  200. 

scrotal,  315. 

urinary,  315. 
Flap  method  of  amputation,  406, 

double  flap,  406. 

long  anterior,  406. 

long  rectangular,  406. 

modified  flap,  406. 

posterior  flap,  406. 
Flat  foot,  400. 

Fleshy  or  fibrous  polypus,  205. 
Flexion  in  aneurism,  143. 

in  haemorrhage,  134. 
Floating  kidney,  369. 
Focal  illumination,  435. 
Foetus,  syphilis  of,  36. 
Follicular  conjunctivitis,  421,  422- 
Fomentations,  4. 
Foot,  amputation  of,  413. 

medio-tarsal  (Chopart's),  412.. 
subastragaloid  (Tripier),  413. 
tarso-metatarsal,  412. 
deformities  of,  396. 
dislocations  of,  104. 

subastragaloid,  105. 
fi'actures  of  the,  70. 
perflating  ulcer  of,  381. 
Forced  dilatation  for  piles,  290. 
Forcible  rupture  of  stricture,  307. 
Forcipressure,  134. 
Forearm,  amputations  of,  409. 

lower  half,  by  modified  flap,  409. 

by  I'eale's,  409. 
upper  two-thirds,  by  circular,  409.. 
by  double  flap,  409. 
fractures  of,  61. 
Foreign  Bodies,  in  the  air  tubes,  217 
in  bladder,  254. 
in  chest,  244. 
in  the  cornea,  427. 
in  ears,  200. 
in  eye,  428,  429. 
in  gun-shot  wounds,  51. 
in  nose,  201. 
in  oesophagus,  221. 
in  orbit,  201,  468. 
in  the  pltarynx,  221. 
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Foreign  Bodies,  continued  : 

in  the  rectum,  255. 

in  the  m-ctlira,  253. 
Fractuue,  55. 

amputation  in,  59. 

arteries  wounded  in,  58,  59. 

caiises  of,  55. 

complicated,  56,  58. 

compound,  55,  57,  59. 

crepitus  in,  56. 

•delayed  union,  60. 

■displacement  in,  56. 

directions  of,  56. 

fit  epiphyses,  55. 

false  joints  after,  60, 

gangrene  in,  58. 

impacted,  55. 

incomplete  (gi'eenstick),  55. 

from  indirect  violence,  55. 

into  joints,  59. 

mode  of  union  after,  56,  57. 

from  muscular  action,  55. 

multiple,  55. 

simple,  55. 

spontaneous,  55. 

symptoms,  56. 

traumatic  aneurism  in,  58. 

ununited.  60. 

varieties  of,  55. 
Fractures,  Special,  61. 

of  the  acetabulum,  79. 

of  the  acromion,  66. 

of  alveolus,  70. 

at  the  ankle  joint,  71. 

of  the  astragalus,  71. 

of  the  calcaneum,  70. 

of  the  clavicle,  67. 

of  the  coracoid  process,  66. 

at  the  elbow  joint,  63. 

of  the  femur,  73. 

of  the  fibula,  71. 

of  the  foot,  70. 

of  the  hiunerus,  63. 

of  the  jaw,  lower,  69. 
upper,  70. 

at  the  knee  joint,  73. 

of  the  metacarpus,  61. 

of  the  metatarsus,  70. 

of  the  nasal  bones,  69. 

of  the  olecranon,  63. 

of  the  patella,  72. 

of  the  pelvis.  79. 

of  the  phalanges,  61. 

of  the  radius,  61. 

of  the  ribs,  68. 

of  the  scapula,  66. 

of  the  skull,  168. 

of  the  sternum,  69. 

of  the  tibia,  71. 

of  the  ulna,  63. 

of  the  vertebra;,  189. 
Frost-bite,  54. 

Fungus  haematodcs,  329,  386,  388. 
Fungus  of  the  brain,  173. 

of  the  testis,  326. 
Furunculus,  23. 
Fusible  calculus,  352. 
Fusiform  aneurism,  140. 
Galvanism,  161. 
Galvano-puncture,  144. 

in  aneurism,  146. 
Gamgee's  treatment  of  burns,  53, 

of  wounds,  40. 


Gamgee's  treatment  of  fractures,  58. 
Ganglion,  129. 

compound,  129. 

simple,  129. 
Gangrene,  15. 

acute,  15. 

amputation  in,  17. 

arrest  of,  16. 

causes  of,  15. 
constitutional,  15. 
local,  15. 
specific,  15. 

pathology  of,  16. 

symptoms  of,  15. 

treatment  of,  16. 

varieties  of,  15. 
diffuse,  16. 
dry,  15. 
moist,  15. 
senile,  17. 
traumatic,  17. 
Gangrene  from  special  causes  : 

in  aneurism,  144. 

in  burns,  17,  53. 

in  diabetes,  15. 

from  ergot  of  rye,  15. 

in  fractures,  58. 

in  frost-bites,  17,  54. 

in  hernia,  260,  263. 

after  ligature,  136. 

from  tight  bandaging,  58. 
Gangrenous  diseases,  22. 

boils,  23. 

cancrum  oris,  15. 

carbuncle,  23. 

hospital  gangrene,  22 . 

malignant  pustule,  378. 

phagedfena,  22. 
Gastric  fistula,  238. 
Gastrostomy,  238. 
Gastrotomy,  223,  238. 
Gauze-dressing,  47. 
Gely's  suture,  250. 
Genital  organs,  wounds  of,  254. 
Genito-urinary  organs  affected  in  spinal  con- 
cussion, 187. 
Genu  valgum,  395. 

Geographical  distribution  of  calculus,  354. 

of  goitre,  234. 
Giant-celled  sarcoma,  38. 
Glands,  lymphatic,  affections  of,  166. 

tumours  of  gland  type,  41. 
Glaucoma,  441. 

defect  of  field  of  vision  in,  441. 

treatment  of,  441,  442. 
Gleet,  300. 

treatment  of,  301. 
Glioma  of  the  retina,  445. 
Glossitis,  224. 
Glottis,  scalds  of,  219. 
Glue  bandages,  57. 
Glycosuria  after  injmies,  173. 
Goitre,  233. 

Gonorrhoea.    See  Urethritis. 
GonoiThceal  epididymitis,  300,  320. 

ophthalmia,  300,  422. 

rheumatism,  300,  302. 
Gordon's  s|)lints,  for  Colics'  fracture,  62. 

for  fractured  clavicle,  68. 
Gowers  on  diseases  of  brain  and  spinal  cord  in 

syphilis,  34. 
Gradual  interrupted  dilatation  in  stricture, 
305. 
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Grafting  of  bone,  171,  179. 

of  skin,  13. 

of  sponge,  13. 
Granular  ophthalmia,  422. 
GrauulatioQS,  12. 

stricture  of,  12. 

union  by,  12. 
Gravel,  349. 
Greenstick  fi-actui'e,  56. 

of  clavicle,  67. 

of  forearm,  63. 
Gritti's  amputation  at  the  knee  joint,  417. 
Gross  on  amputation  at  elbow,  409. 

on  breast  diseases,  386. 

on  dilatation  in  stricture,  307. 

on  hernia,  272. 

on  stone  in  bladder,  354. 

on  thoracic  haemorrhage,  244. 

on  union  of  intestine,  249. 
Gum  and  chalk  bandages,  57. 
Gumboil,  207. 
Gumma,  33. 
Gums,  diseases  of,  207. 
Gun-shot  Wounds,  51. 

complications  of,  51. 

shock  in,  51. 

treatment  of,  51. 
Gustatory  nerve,  division  of,  in  cancer  of  the 
tongue,  227. 

H.a!MATOCELE  : 

of  the  spei-matic  cord,  325. 

of  the  testicle,  325. 

of  the  tunica  vaginalis,  325. 
Hematoma,  44. 
Hsematuria,  344. 
Hsemophilia,  139. 
Haemoptysis  from  injury,  242. 

H^MOEEHAGB,  132. 

into  abscesses,  10. 
arrest  of,  132. 
arterial,  132. 
from  bladder,  344. 
in  catheterism,  307,  312,  339. 
classification  of,  44. 
in  compound  fracture,  59. 
constitutional  symptoms,  132. 
differences  between  arterial  and  venous, 
132. 

in  fractures  of  the  base  of  the  skull,  169. 
170. 

in  gangr  ene,  16. 
in  gonorrhoea,  302. 
from  gun-shot  wounds,  51, 
from  haemorrhoids,  287. 
in  hospital  gangrene,  23. 
intracranial,  173. 
after  lithotomy,  363. 
natural  arrest  of,  132. 
from  the  nose,  201. 
from  the  prostate,  344. 
after  removal  of  tonsils,  232. 
in  tracheotomy,  240. 
transfusion  in,  133. 
treatment  of  arterial,  133. 

capillary,  46. 

venou.s,  158. 
from  urethra,  302,  345. 
in  varicose  veins,  160. 
venous,  158. 
in  wounds,  44. 

of  the  chest,  242. 

of  the  lung,  242. 

of  the  throat,  216. 


HaemoiThagic  diathesis,  139. 

fever,  132. 

ulcer,  13. 
Haemorrhoids,  286. 
Hasm&thorax,  243. 
Hainsby's  truss,  183. 

Hamilton  on  direction  of  fracture  of  neck  of 

femur,  76. 
Hamilton's  sling,  70. 

Hamilton's  test  in  dislocation  of  the  shoulder,  94. 
Hammond's  wire  splint,  70. 
Hand,  amputations  of,  408. 

deformities  of,  394. 

dislocations  of  bones  of,  99. 

fractures,  61. 

ganglions  of,  129. 
Haee-lip,  age  for  operation,  182, 

operations  for,  182. 
Harrison,  E.,  operation  for  stricture,  310. 

on  urinary  fever,  311. 
Head  injuries,  167. 

Head,  relations  of  surface  to  cerebral  convolu- 
tions, 172. 
Healing  process,  12. 

Hbaet,  diminished  action  of,  in  hasmorrhage, 
132. 

influence  of,  in  production  of  aneurism,  140. 

ruptiu-e  of,  245. 

wounds  of,  245. 
Heat,  effects  of,  4. 

to  arrest  haemorrhage,  133,  135. 
Heath,  Christopher,  on  excision  of  jaw,  211. 

on  perforation  of  antrum  in  diagnosis  of 
tumours,  211. 
Hectic  fever,  7. 

Hemiplegia  in  head  injury,  172, 174. 

in  spinal  injury,  187, 
Heiing's  test,  456. 
Heenia,  causes  of,  257. 
contents,  257. 
herniotomy,  262. 
incarcerated,  258. 
incomplete,  270. 
inflamed,  258. 
internal,  277. 
iiTcducible,  258. 
omental,  257. 
operations,  major,  263. 

minor,  262. 
operation,  after-treatment  of,  263'.. 
artificial  anus  after,  265. 
division  of  stricture,  263, 
foecal  fistula  after,  265. 
management  of  adhesions,  264. 

of  intestines,  264. 
opening  sac,  263. 
peritonitis  after,  264. 
sloughing  of  sac,  263. 
wounds  of  arteries  in,  263. 
of  intestines  in,  263. 
radical  cure  of,  by  open  method,  263. 
Heaton's,  273. 
Spanton's,  273. 
torsion  of  sac,  263. 
Wood's,  273. 
Wutzer's,  273. 
reducible,  257. 
reduction  cn  masse,  266. 
sac,  256. 

adhesions  of,  257. 
coutcnts  of,  257. 
hydrocele  of,  257. 
signs  of,  257. 


486 


INDEX. 


Hernia,  coritimted : 
strangulated,  259. 
persistenceofsymptomsafterreduction,261. 
truss  for,  258. 
Jlernia,  special  forms  of,  266. 

Birkett's,  into  vaginal  process,  268. 
caecal,  257. 
femoral,  269. 
funicular,  269. 
inguinal,  266. 
congenital,  268. 
direct  or  internal,  267. 
oblique  or  external,  266. 
of  tunica  vaginalis,  268. 
scrotal,  267. 
umbilical,  271. 
ventral,  247. 
Hernia  of  brain,  173. 
of  lung,  245. 
of  muscle,  128. 
of  testis,  326. 
Hewlett's  mixture  in  gonorrhoea,  300. 
Hey's  amputation,  412. 
Hill,  B.,  on  syphilis,  29. 

on  internal  urethrotomy,  308, 
Hip  disease,  112. 
Hip  Joint,  amputations  at,  418. 
by  circular  method,  419. 
by  double  flaps,  419. 
by  long  anterior  flap,  419. 
by  low  method  (Fumeaux  Jordan's),  419. 
arrest  of  bleeding  during,  418. 
ankylosed,  osteotomy  for,  127. 
dislocations  of,  99. 
excision  of,  124. 
rheumatic  arthritis  of,  110. 
Hodgkin's  disease,  41. 

Holmgren's  coloured  wools  for  colour-blind- 
ness, 449. 
Holt's  treatment  of  stricture,  307. 
Hordeolum,  462. 

Horsley,  V.,  on  brain  surgery,  179. 
Hospital  gangrene,  22. 
Housemaid's  knee,  130. 

Howard's  method  of  artificial  respiration,  221. 
Humerus,  excision  of,  121. 
fractures  of,  63. 

of  the  anatomical  neck,  65. 
of  the  great  tuberosity,  66. 
of  the  lower  end,  63. 
of  the  shaft,  64. 
of  the  surgical  neck,  65. 
separation  of  epiphyses  of,  the  upper,  65. 
the  lower,  63. 
Hutchinson,  J.,  on  choroiditis,  447. 
on  interstitial  keratitis,  36, 424. 
on  syphilitic  teeth,  36. 
Hydatids  in  bone,  88. 
of  kidney,  371. 
of  muscle,  128. 
of  tongue,  225. 
in  vitreous,  442. 
Hydrarthrosis,  107. 
Hydrencephalocele,  402. 
Hydrocele,  acute  vaginal,  320. 
chronic,  321. 
congenital,  321. 
diffuse  of  the  cord,  324. 
encysted  of  the  cord,  324. 
infantile,  321. 
of  a  hernial  sac,  257. 
of  the  testis,  323. 
treatment  of,  322. 


Hydro-meningocele,  190. 
Hydronephrosis,  369. 
Hydrophobia,  164. 
Hydrops  pericardii,  245. 
Hydrothorax,  245. 
Hyperaemia,  1. 

Hypersesthesia,  cure  of,  by  nerve  stretching,  16 
Hypermetropia,  452. 
Hyperostosis  of  the  lower  jaw,  208. 
Hypertrophy  of  the  breast,  382. 

of  the  gums,  208. 

of  the  prostate,  337. 

of  the  scrotum,  319. 

of  the  tongue,  224. 

of  the  tonsils,  231. 
Hypodermic  injection,  solutions  for,  6. 
Hypopyon,  425. 
Hysterical  dysphagia,  236. 

joint  affections,  119. 

retention  of  urine,  348. 
Ice  in  inflammation,  4. 

in  hfemorrhage,  133. 
Ichthyosis,  225. 
Igni-puncture  for  piles,  290. 
Iliac  abscess,  193. 

aneurism,  154. 
Ilio-femoral  triangle  of  Bryant,  76. 
Impacted  calculus  in  urethra,  367. 
fracture,  55. 

of  femur,  76,  77. 
of  humerus,  65. 
of  radius,  62. 
Imperforate  anus,  285. 
Impotence,  332. 
Incarcerated  hernia,  258. 
Incised  wounds,  44. 

union  of,  45. 
Incomplete  ankylosis,  117. 

dislocation,  90. 

fistula,  292. 

fracture,  56. 

hernia,  270. 
Incontinence  of  vu-ine,  348. 

juvenile,  348. 
Indian  plastic  operation,  181. 
Indolent  bubo,  32. 

ulcer,  12. 
Infantile  hernia,  268. 
Infarction,  19. 
Infiltrating  cancer,  387. 
Inflamed  ulcer,  13. 
Inflammation,  acute,  1. 

blood  changes  in,  2. 

blood-vessels  in,  2. 

causes  of,  2. 

characters  of,  2. 

constitutional  symptoms  of,  3. 

early  phenomena  of,  2. 

effects,  3. 

exudation  in,  2. 

fever  in,  3. 

function  disturl^ed  by,  2. 
induration  after,  3. 
local  signs  of,  3. 
metastasis,  3. 
resolution  of,  3. 
secretions  changed  by,  3. 
softening  after,  2. 
terminations  of.  3. 
treatment  of,  4. 
constitutional,  5. 
varictie.'^  of,  4. 
Inflammation,  chronic,  3. 
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Inflammatory  adhesion,  46. 
Inflation  in  intussusception,  283. 
Infra-orbital  nerve,  neurotomy  of,  1()3. 
Ingrowing  toe-nail,  377. 
Inguinal  aneurism,  154. 

hernia,  266. 
Inhalers,  Clover's,  404. 

Junker's,  404. 
Injections  in  gonorrhoea,  301. 

in  piles,  289. 
Injuries  of  cranial  nerves,  170,  455. 
Innocent  tumours,  37. 
Innominate  aneui'ism,  147. 
Inoculation  for  granular  ophthalmia,  423. 
Insects,  stings  of,  50. 
Intermaxillary  bone  in  hare-lip,  182. 
Internal  hfemorrhoids,  287. 

proctotomy,  296. 

ui'ethrotomy,  307. 
Interstitial  keratitis,  36,  424, 
Jntestinal  Obstruction,  277. 

acute,  277. 
causes  of,  277. 
diagnosis  of,  282. 
symptoms,  278. 
treatment  of,  283. 

chronic,  278. 
causes  of,  278. 
diagnosis  of,  282. 
symptoms,  280. 
treatment  of,  282. 

colotomy  in,  283,  284. 

enterotomy  in,  285. 

laparotomy  in,  284. 
JjfTESTiNE,  adhesions  of,  in  hernia,  264. 

management  of,  264. 

gangrenous,  in  hernia,  260,  263. 

management  of,  263. 

hernia  of,  256. 

injuries  of,  246. 

large,  diseases  of,  285. 

protrusion  of,  248. 

re-section  of,  251,  264. 

rupture  of,  247. 

wounds  of,  248. 
Intracranial  extravasation,  1 73. 

suppuration,  177. 
Intra-orbital  aneurism,  469. 
Inti-a-spinal  hsemoiThage,  185. 
Intra-thoracic  aneurism,  146. 
Intussusception,  277. 
Inunction  of  mercury,  34,  37. 
Iodide  of  potassium  in  aneurism,  142. 

chronic  inflammation,  5. 

syphilis,  35. 
Iodine  in  bronchocele,  235. 

injections  of,  in  hydrarthrosis,  108. 

in  hydrocele,  322. 

in  spina  bifida,  191 
Iodoform  as  an  antiseptic,  47. 

in  chancre,  31. 
Iridectomy,  433. 
Irido-choroiditis,  433. 
Iridodesis,  432. 
Iridotomy,  432. 
Iris,  disease  of,  429. 
Iritis,  429. 

Iron  perchloride  in  erysipelas,  27. 

in  hajmoiThagc,  133,  135. 

in  goitre,  235. 

for  najvus,  145. 
JiTcduciblc  hernia,  258. 

inflamed,  258. 


Initation,  cerebral,  175. 
Ivory  exostosis,  40. 

pegs  for  false  joint,  60. 
Jacob's  ulcer,  380. 
Jaw,  lower,  diseases  of,  208. 

dislocations  of,  92. 

excision  of,  213. 

fractures  of,  69. 

immobility  of,  214. 

spasmodic  closure  of,  214. 
Jaw,  upper,  diseases  of,  208. 

excision  of,  211. 

fracture  of,  70. 
Jobert's  suture,  250,  251. 
Joints,  amputations  at: 

ankle,  413. 

elbow,  409. 

hip,  418. 

knee,  416. 

shoulder,  410. 

wrist,  408. 
Joints,  diseases  of,  106. 

affections  of,  in  haemophilia  139. 

ankylosis,  117. 

arthi-itis  deformans,  110. 

arthropathies,  118. 

hydrarthrosis,  107. 

movable  bodies  in,  118. 

neuromimesis,  119. 

in  py?emia,  20. 

stramous  arthritis.  111. 

suppurative  arthritis,  108. 

synovitis,  106. 
Joints,  excision  of.    See  Excisions. 
Joints,  injuries  of,  89. 

in  complicated  fracture,  59. 

in  compound  dislocation,  91 

gun-shot  wounds,  52. 

sprains,  89. 

wounds,  89. 
Jordan,  F.,  amputation  at  hip,  419. 

operation  for  nasal  polypus,  206. 
for  pliimosis,  316. 
Keratitis,  423. 

phlyctenular,  424. 

syphilitic,  424. 

suppurative,  425. 
Kerato-iritis,  431. 
Kidneys,  cysts  of,  370. 

haemorrhage  from,  344. 

hydatids  of,  371. 

hydronephrosis,  369. 

movable,  369. 

nephro-lithiasis,  372. 

perinephric  abscess,  368. 

pyonephrosis,  371. 

Injuries  of  the,  247. 

operations  on  the : 
nephrectomy,  373. 
nephro-lithotomy,  373. 
nephroraphy,  369. 
nephrotomy,  371. 
Knee  Joint,  amputation  at,  416. 
Garden's,  417. 

long  anterior  and  short  posterior  flap,  416. 

oval  method,  416. 
dislocations  of,  102. 
excision  of,  125. 
fractures  near,  73. 
wounds  of,  90. 
Knock-knee,  395. 

Kocher's  operation  for  removal  of  the  tongue,229. 
method  of  reducing  a  shoulder  dislocation,96. 
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Lacerated  wounds,  45. 

Lachrymal  apparatus,  diseases  of,  460. 

Lagophthalmos,  400. 

Laminar  cataract,  435. 

Langenbeck's  operation,  206. 

Laparotomy,  284. 

Larrey's  method  for  amputation  at  the  shoulder, 
410. 

Laryngectomy,  241. 
Laryngoscope,  241. 
Laryngoscopj',  241. 
Laryngotomy,  218,  239. 
Larynx,  growths  of,  240. 

wounds  of,  21(5. 
Lateral  spinal  curvature,  197. 
Leg,  Amputations  of  the,  414. 
lower  third,  by  circular,  414. 
by  elliptic  posterior  flap,  415. 
by  long  anterior  flap,  415. 
by  modified  circular,  414. 
middle  third,  by  double  flap,  415. 
by  long  anterior  cui-ved  flap,  415. 
by  long  anterior  rectangular,  415. 
by  long  posterior  rectangular  flap,  415. 
by  simple  posterior  flap,  415. 
upper  tliird,  by  circular,  416. 
by  external  flap,  416. 
by  long  rectangular,  416. 
by  modified  flap,  416. 
Leg,  fractures  of,  71. 
Leiomyoma,  43. 
Lembert's  suture,  250, 
Leucoma,  426. 
Leucoplakia,  225. 
Ligature  of  arteries,  134. 
distal,  144. 
proximal,  143. 

conditions  indicating  (Holmes),  145. 
temporary,  144. 
effects  of,  135. 

in  treatment  of  aneurism,  143. 
cirsoid  aneurism,  144. 
nsevus,  145. 

principles  of  application,  135. 

recurrent  pulsation  after,  144. 

suppuration  of  sac  after,  144. 

unfavourable  results  of,  144. 
Ligature  of  aorta,  156. 

of  axillary  artery,  152. 

of  brachial  artery,  153. 

of  brachio-cephalic,  150. 

of  carotid,  149. 

of  femoral  artery,  156. 

of  iliac,  common,  155. 
external,  154. 

of  lingual,  227. 

of  radial,  154. 

of  subclavian,  152. 

of  tibial,  anterior,  157. 
posterior,  157. 

of  ulnar,  154. 
Ligature,  elastic,  for  fistula  in  recto,  293. 

for  prolapsus  recti,  291. 

of  hasmoiThoids,  288. 
Ligatures,  134. 

Barwell's  ox  aorta,  143. 
Lip,  diseases  of,  206. 

deformities  of,  182. 

plastic  operations  on,  182. 
Lipoma,  39,  206. 
Lisfranc's  amputation,  411,  412. 
Lister's  abdominal  tourniquet,  418. 

amputation,  417. 


Lister's  excision  of  the  wrist,  123. 

treatment  of  fractured  patella,  73. 
Listeiism.    See  Aseptic  treatment. 

in  hip  disease,  116. 
Lithectasy,  368. 
Litholapaxy,  357,  368. 

in  children,  358. 
Lithotomy,  359. 

choice  of  operation,  364. 
compared  -with  lithotrity,  359. 
instruments  for,  359. 
preparation  of  the  patient,  359, 
results  of,  363. 

Buchanan's  operation,  365. 

bilateral,  365. 

lateral,  359. 
after-treatment,  361. 
Aton  Key's,  361. 

in  children,  361. 
diflaculties  in,  362. 

death  after,  causes  of,  364. 

difficulties  in,  362. 

parts  to  be  avoided,  360. 

risks  during,  363. 

secondary  hemorrhage,  363. 

median  (Allarton),  364. 
advantages  and  disadvantages  of,  36.>, 
cases  suitable  for,  365. 

Nelaton's  pre-rectal,  365. 

suprapubic,  366. 

urethral,  368. 

vaginal,  368. 
Lithotrity,  356, 

dangers,  358. 

consequences,  358. 

instruments  required,  356. 

method  of  introducing  lithotrite,  357. 

prepai-ation  of  patient,  356. 

when  suitable,  358. 
Littre's  operation,  284. 

hernia,  270. 
Liver,  ruptui'e  of,  247. 
Local  antesthesia,  405. 
Localisation  of  cerebral  lesions,  172. 
Lock-jaw.  163. 
London  paste,  381. 
Loose  cartilages,  118. 

in  the  knee,  119. 
Lordosis,  197. 
Loreta's  operation,  230. 
Lumbar  colotomy,  283. 
Lungs,  bleediiig  from,  243,  244, 

collap.se  of,  244. 

contusion  of,  242. 

hernia  of,  245. 

inflammation  of,  243. 

rupture  of,  242. 

state  of,  in  pyaimia,  20. 

wounds  of,  242. 
Lupus  erythematodcs,  378. 

exedens,  379. 

tuberculosus,  379. 
Lymphadenitis,  166. 
Lj'm])lmdenoma,  41. 
Lymphangitis,  165. 
Lympbatic  glands,  cancer  of,  42. 

strumous  enlargement  of,  166. 

.syphilitic  enlargement  of,  32,  166. 

venereal  affections  of,  29,  31. 
Mace  wen  on  scalp  wounds,  169. 

on  trephining,  171. 
Macewen's  operation,  396. 
Macro-glossia,  224. 
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Maissoneuve's  ice  poultices,  168. 
Malfoemations,  Congenital  : 

of  anus,  285. 

of  bladder,  341. 

of  the  lip,  183. 

of  the  palate,  390. 

of  the  spine,  190. 

of  the  urethra,  303,  341. 
Malgaigne's  hooks,  73. 
Malignant  polypi,  206. 

pustule,  378. 

stricture,  296. 

tumours,  37. 
Malleoli,  fiactures  of,  71,  104. 
Mamma.    Sec  Breast. 
Management  of  wounded  intestine,  249. 
Manipulation  in  aneurism,  144. 

in  dislocations,  91. 
Martin's  bandage,  14, 159. 
Mastitis,  382. 
Maturity  of  cataract,  437. 
Maxilla.    S/'e  Jaw. 
Measuring  for  a  truss,  258. 
Meatus  auditorius,  foreign  bodies  in,  200. 
Mechanism  of  accommodation,  460. 
Median  lithotomy,  364. 
Medicinal  treatment  of  aneurism,  142. 
Medullary  cancer,  42. 
Meibomian  glands,  affections  of,  462. 
Melanotic  sarcoma,  38. 
Meningitis,  cranial,  176. 

spinal,  186. 
Meningocele,  402. 
Meningo-myelocele,  190. 
Meningo-myelitis,  chronic,  186. 
Mercury  in  inflammation,  5. 

in  syphilis,  34. 

bichloride  as  an  antiseptic,  48. 
Metacarpal  bones,  amputation  of,  407. 

dislocation  of,  99. 

excision  of,  407. 

fractm-e  of,  61. 
Metacarpo-phalangeal  joint,  amputation  of, 
407. 

dislocation  of,  99. 
Metastatic  abscesses,  9. 

orchitis,  320. 
Metastasis,  3. 

Metatarsus,  amputations  of,  412. 

fractures  of,  70. 
IMicro-organisms,  action  of  antiseptics  on, 
47. 

influence  of,  on  wounds,  47. 
presence  of,  in  erysipelas,  26. 

in  lupus,  379. 

in  malignant  pustule,  378. 

in  pyasmia,  21. 

in  septicajmia,  21. 
Milk  absces,s,  382. 
Milky  fluid  in  hydrocele,  324. 
Mineral  caustics,  381. 
Mode  of  union  of  wounded  intestine,  250. 
Moist  gangrene,  15. 
Mollifies  o&sium,  85. 
Monorchism,  319. 

MoiTis's  bi-trochanteric  measurement,  76. 

Mortification.    Sec  Gangrene. 

Morton's  injection  for  spina  bifida,  191. 

Mother's  mark.    Sec  Nsevus. 

Motor  power  affected  in  spinal  concussion, 

184,  187. 
Mouth,  diseases  of,  224. 
bleeding  from,  in  head  injury,  169. 


Mouth,  continued : 

plastic  sui'gery  of,  182. 

scalds  of,  219. 

wounds  of,  201. 
Movable  bodies  in  joints,  118. 
Movable  kidney,  369. 
Mucus,  diagnosis  from  pus,  6. 
Mucus  polypus,  203. 
Mulberry  calculus,  351. 
Mules'  operation,  459. 
Multilocular  cysts  of  lower  jaw,  213. 
Mummification,  15. 

Muscles,  diseases  and  injuries  of,  128. 

atrophy  of,  128. 

contusion  of,  128. 

hernia  of,  128. 

ossification  of,  128. 

rupture  of,  128. 

spasm  after  fracture,  58. 

strain  of,  128. 

syphilis,  128. 

tumours  of,  128. 
Muscular  action  a  cause  of  aneurism,  140, 

of  dislocation,  90. 

of  fracture,  55. 
Muscular  atrophy  in  joint  disease.  111,  113. 
Mydriasis,  431. 
Myelitis,  186. 
Myeloid  sarcoma,  38. 

of  gums,  208. 

of  jaw,  210,  213. 
Myoma,  43. 
Myopia,  450. 
Myosis,  432. 
Myxoma,  39,  203. 
Nfevns  capillary,  145. 

structure  of,  145. 

treatment  of,  145. 

venous,  145. 
Nails,  diseases  of,  376. 

ingrowing  nail,  377. 

onychia,  376. 

syphilitic  disease  of,  33,  377. 
Narrow  strictures,  treatment  of,  306. 
Nasal  bones,  fracture  of,  69. 

duct,  probing  the,  461. 
Naso-pharyngeal  growths,  205. 
Nebulfe  of  cornea,  426. 
Neck,  deformity  of,  393. 

vessels  of,  wounded,  216. 
Necrosis,  amputation  for,  85. 

exanthematous,  84. 

intraosseous,  85. 

symptoms,  84. 

treatment,  85. 

varieties,  84. 
Necrosis  of  the  lower  jaw,  84,  208. 
Needle  operation  for  cataract,  436. 
Needles,  use  of,  to  arrest  bleeding,  135. 
N^laton's  pre-rectal  operation,  3G5. 

test-line,  76. 
Nephrectomy,  373. 

by  lateral  abdominal  section,  374. 
lumbar  section,  373. 
mediixn  abdominal  section,  374. 
retro-peritoneal  method,  374. 

for  hydronephrosis,  370. 

for  injury  of  the  kidney,  248. 

for  movable  kidney,  369. 

for  nephro-lithiasis,  372. 

for  pyo-nephrosis,  372. 

for  tumours,  372. 
Nephritic  colic,  372. 
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Nephvo-lithiasis,  372. 
i^ephro-lithotomy,  373. 
Nephroraphy,  369. 

Nerve,  changes  in,  after  division,  161. 
changes  in  joints,  bones,  etc..  after  division. 
161. 

injuries  in  dislocations,  90,  91. 
in  fractures,  56. 

stretching,  165. 

cases  benefited  by,  165. 

union  of,  after  section,  161. 
Nerves,  compression  of,  160. 

contusions  of,  161. 

division  of,  161. 

injuries  of,  160. 

injury,  changes  after,  161. 

puncture  of,  161. 
Nerves,  diseases  of,  162. 

neuralgia,  162. 

neuritis,  162. 

tetanus,  163. 
Nem-algia,  operative  treatment  of,  162. 

of  testis,  333. 
Neurectomy,  163. 
Neuritis,  162. 
Neuroma,  43. 
Neuromimesis,  119. 
Neuro-retinitis,  449. 
Neurotomy,  161. 
Nipple,  cracked,  882. 

inflammation  of,  382. 

retraction  of,  388. 
Nitric  acid  in  Jacob's  ulcer,  381. 

in  nsBvus,  145. 

in  piles,  289. 

in  prolapsus,  291. 
Nitrous  oxide  as  an  anaesthetic,  405. 
Nocturnal  incontinence,  348. 
Nodes,  34,  80. 
Noli  me  tangere,  379. 
Nose,  diseases  of  the,  201. 
epistaxis,  201. 
lipoma,  206. 
ozaena,  202. 
polypus,  203. 

foreign  bodies  in,  201. 

plastic  operations  on,  181. 
Nostrils,  plugging  the,  202. 
Nunnely's    operation    for    removal  of  the 

tongue,  228. 
Oblique  inguinal  hernia,  266. 
Obstruction,  intestinal,  277. 
Obturators  in  cleft  palate,  393. 
Occlusion  of  arteries,  131,  132,  142. 
Ocular  muscles,  affections  of  the,  455. 

deviations  of  the  eye,  456. 

paralysis,  455. 
Odontoid  process,  fracture  of,  190. 
<Eilema  after  fractures,  159. 

of  glottis,  216,  219. 
QCdematous  erysipelas,  27. 
(Esophagotomy,  223. 
(.Esophagus,  foreign  bodies  in,  221. 

rupture  of,  224. 

stricture,  malignant,  237. 
simple,  236. 
spasmodic,  236. 

wounds  of  the,  216. 
Ogston's  operation  for  genu  valgum,  395. 
Olecranon,  fracture  of,  63. 
Omentum  in  hernia,  257. 

management  of,  264. 

protruded  in  wounds,  249. 


Onychia,  376. 

maligna,  376. 
Onyx,  425. 

Opacities  of  the  cornea,  426. 

vitreous,  443. 
Ophthalmia,  420. 

catarrhal,  420. 

gonorrhoeal,  422. 

granular,  422. 

neonatorum,  421, 

phlyctenular,  420. 

purulent,  421. 

sympathetic,  434. 
Ophthalmic  artery,  aneurism  of,  469. 
Ophthalmoscope,  470. 

Ophthalmoscopic  appearances,  in  albuminoid 
retinitis,  444. 
in  atrophy  of  the  optic  nerve,  449. 
in  cataract,  436. 
in  choroiditis,  447. 
in  detachment  of  the  retina,  446. 
in  displacement  of  lens,  440. 
in  embolism  of  the  central  artery,  446. 
in  glaucoma,  441. 
in  glioma,  447. 

in  hfemorrhagic  retinitis,  445. 
in  hyalitis,  442. 
in  optic  neuritis,  448,  449. 
in  retinitis,  444. 
in  retinitis  pigmentosa,  445. 
in  retinitis  syphilitica,  444. 
in  sclerotico-choroiditis  posterior,  447. 
Ophthalmoscopy,  470. 
direct  examination,  470. 
indii-ect  examination,  470. 
to  determine  errors  in  refraction,  450,  462, 
454. 

Opisthotonos,  163. 

Opium  in  gangrene,  16,  17. 

poisoning  diagnosis  from  traumatic  coma, 
174. 

Oebit,  diseases  of,  468. 

abscess  of,  468. 

aneurism  of,  469. 

foreign  bodies  in,  468. 

fracture  of,  169. 

injuries  of,  201,  468. 

periostitis,  468. 

tumours  of,  469. 
Orbital    haemoiThage    in   fractured  skull 

169. 
Orchitis,  320. 

Organic  stricture  of  oesophagus,  236. 

of  urethra,  304. 
Osseous  ankylosis,  117. 
Osteo-ancurism,  89. 
Osteoclasts,  80. 
Osteoma,  40. 
Osteo-malacia,  85. 
Osteo-myelitis,  81. 

secondary  joint  affections  in,  81. 
Osteophytes,  110. 
Osteotomy,  118. 

for  ankylosis  of  tlie  hip,  127. 

for  genu  valgum,  395. 
Ostitis,  80. 

strumous  rarefying,  83. 
Ostitis  deformans,  87. 
Oxalate  of  lime  calculus,  351. 
Oxalic  acid  diathesis,  351. 
Oziena,  202. 
Pachymeningitis,  176. 
Pagef,  Sir  J.,  on  disease  of  the  nipple,  387, 
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Paget,  Sir  J.,  on  ostitis  deformans,  87. 

on  removal  of  tongue,  227, 
Palate,  fissure  of,  390. 

injuries-of,  201. 

plastic  surgery  of,  391,  392. 
Palmar  fascia,  contraction  of,  394. 
Pannus,  422. 

Panophthalmitis,  442,  448. 

Papilla  optica,  physiological  excavation  of,  471. 

Papillary  tumours,  41. 

Paracentesis  of  abdomen,  374. 

of  cornea,  425. 

of  pericardium,  245. 

of  thorax,  245. 

of  vitreous,  442. 
Paraffin  bandages,  58. 
Paralysis  of  accommodation,  455. 

of  the  bladder.  .348. 

from  compression  of  the  brain,  175. 

from  head  injury,  173,  177. 

from  intra-cranial  suppuration,  177. 

from  pressure  on  nerves,  161. 

of  ocular  muscles,  455. 

from  spinal  disease,  191,  192. 

from  spinal  injury,  185,  186,  187. 
Paraphimosis,  317. 
Paronychia,  25. 
Parotid  duct,  division  of,  200. 

region,  timiouxs  of,  207. 
Parrot  on  osseous  changesin  congenital  syphilis, 
37. 

Passive  congestion,  1. 
Patella,  dislocations  of,  102. 

fractures  of,  72. 
Pelvis,  deformities  of,  in  rickets,  86. 

fracture  of,  79. 

injuries  of,  253. 
Penetrating  wounds  of  the  abdomen,  248. 

of  the  chest,  242. 

of  the  joints,  89. 
Penis,  amputation  of,  318. 

cancer  of,  317. 

chancres  on,  29. 

congenital  malformations  of,  303,  341. 
fistula  of,  315. 

gonorrhoeal  induration  of,  302. 

warts  on,  302. 

wounds  of,  254. 
Perforating  ulcer  of  foot,  381. 
Periarteritis,  139. 

Pericardial  effusion,  aspiration  in,  245. 
Perineal  abscess,  315. 

fistula,  315. 

section,  309. 
Perinephric  abscess,  368. 
Periosteum,  bruising  of,  55. 

inflammation  of,  79. 

re-formation  of  bone  by,  56. 
Periostitis,  70. 

acute  diffuse,  79,  80. 

chronic,  80. 

simple  acute,  79,  80. 

syphilitic,  32. 
Peritonitis,  251. 

after  hernia  operations,  264. 

traumatic,  251. 
J'ctersen's  distension  of  rectum  in  lithotomy, 

366. 
Phagedasna,  22. 
Phagedenic  chancre,  29,  31. 
Phalangeal  amputations,  407. 

in  fingers,  407. 

in  toes,  411. 


Pharynx,  abscess  behind,  232. 

foreign  bodies  in.  221. 

injuries  of,  201,  216,221. 

scalds  of,  219. 
Phimosis,  315. 

in  gonorrhoea,  301. 

in  venereal  disease,  31. 

operations  for,  315. 
Phlebitis,  158. 

diffuse  or  suppurative,  158. 
Phleboliths,  159. 
Phlegmonous  erysipelas,  27. 
Phlyctenular  keratitis,  424. 

ophthalmia,  420. 
Phosphatic  calculi,  352. 

diathesis,  351. 
Phosphorous  necrosis,  84,  208. 
Phrenic  nerve,  injury  of,  189,  216. 
Piles,  blind,  286. 

causes  of,  286. 

external,  286. 

fleshy,  287. 

globular,  287. 

haemorrhage  from,  287. 

internal,  287. 

sphacelus  of,  287. 

structure  of,  286. 

suppuration  of,  286. 

symptoms  of,  286,  287. 

terminations  of,  287. 

treatment  of,  286,  287. 
Pinguecula,  423. 
Pirogoff's  amputation,  414. 
Pirrie  on  concussion,  175. 
Plaster  of  Paris  bandage,  58. 
Plastic  Surgery,  180. 

of  bladder,  341. 

of  eyelids,  463.' 

of  face,  180. 

of  lip,  182. 

of  nose,  181. 

of  palate,  391,  392. 

of  urethra,  315,  341. 
Pleura,  air  in,  243. 

inflammation  of,  243. 

tapping  the,  245. 
Pleurosthotonos,  163. 
Plugging  nostrils,  202. 
Pneumocele,  245. 
Pneumonia,  traumatic,  243. 
Pneumothorax,  243. 
Pointing  of  abscesses,  8. 
Poisoned  wounds,  50. 

treatment  of,  51. 
Pollock  on  staphyloraphy,  391. 
Polypi,  39,  41,  203,  298. 
Polypus  of  antrum,  210. 

of  bladder,  345. 

of  naso-pharyngeal  cavity,  203. 

of  the  rectum,  298. 
Popliteal  aneurism,  166. 
Posthitis,  301. 
Pott's  disease  of  spine,  191. 

fracture  of  fibula,  71,  104. 

scalp  swelling,  177. 
Power  of  accommodation,  450. 
Pregnancy  complicating  hernia,  260. 
Prepuce,  slitting  the,  316. 
Presbyopia,  454. 
Pressure  in  aneurism,  142. 

in  ha?morrhage,  133,  216. 

in  mastitis,  383. 

in  sinuses,  10. 
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Pressure  cfEects  of  ancurisin,  141. 

Proliiiig  the  nasal  duct,  461. 

Proctotomy,  29G. 

Prolapsus  lingua,  224. 

Prolapsus  of  anus  and  rectum,  290, 

Proptosis,  468. 

Prostate,  diseases  of,  336. 

abscess,  336. 

atrophy,  340. 

calculus  in,  368. 

cancer  of,  340. 

cysts  of,  341. 

dilatation  of,  in  lithotomy,  360. 

enlargement  of,  337. 

hfemon'hage  from,  338,  344. 

inflammation  of,  336. 

retention  from,  338. 

tubercle  of,  340. 

tumours  of,  337. 
Prostatic  catheter,  339. 
Prostatitis,  336. 
Prostatorrhoea,  341. 
Provisional  callus,  57. 
Pruritus  ani,  298. 
Psoas  abscess,  192. 

diagnosis  of,  193. 

from  femoral  hernia,  193. 
Psoriasis  of  tongue,  225. 
Pterygium,  423. 
Ptomaines,  21. 
Ptosis,  455,  466. 
Pubic  dislocation  of  femur,  101. 
Puerperal  arthritis,  108. 

Pulpy  degeneration  of  synovial  membrane, 
112. 

Pulsating  bronchocele,  234. 

exophthalmos,  469. 

tumours  of  bone,  89. 

tumours  of  orbit,  469. 

tumoui's  of  scalp,  402. 
Pulsation  in  aneurism,  141. 

in  meningocele,  402. 
Pulse,  in  aortic  aneurism,  146. 

in  innominate  aneurism,  147. 

in  peritonitis,  252. 

influence  of  position  on,  in  concussion, 
175. 

Punctum  lachrymale,  slitting  the,  460. 
Puncture  of  bladder  above  pubcs,  313. 

through  rectum,  313. 
Punctured  fracture  of  the  skull,  172. 

wounds,  45. 
Pupil,  artificial,  432. 

closure  of,  430. 
Pus,  characters  of,  6. 

Day's  test  for,  7. 

formation  of,  6. 
PTiEMIA,  19. 

abscesses  in,  20. 

caiises  of,  19. 

changes  of  blood  in,  20. 

diagnosis  of,  20. 

in  injuries  of  head,  168. 

joint  disease  in,  20. 

pathology  of,  21. 

purulent  deposits  in,  20. 

symptoms  of,  20. 

thrombus  and  emboli  in,  20. 

treatment  of,  21. 
Pyonephrosis,  371. 

Rabid  animals,  bites  of,  164. 
Eacemose  aneurism,  144. 


Radical  cure  of  hernia,  273, 

of  hydrocele,  322. 

of  varicocele,  334. 
Radius,  dislocations  of,  97,  98,  99. 

fractures  of,  61, 
Railway  collisions,  spinal  injuries  fi'om,  184, 

185,  187. 
Eanula,  230. 

Rapid  pressure,  treatment  of  aneurism  by,  143. 
Rectum,  absence  of,  285. 

fissure,  293. 

fistula,  291. 

foreign  bodies  in,  255. 

haimorrhoids,  286. 

imperforate,  286. 

malignant  disease,  296. 

polypus,  298. 

prolapse,  290. 

secondary  haemorrhage  from,  289. 

stricture  of,  295. 

wound  of,  255. 
in  lithotomy,  363. 
Reducible  hernia,  257. 
Reduction  an  masse,  266. 
Refraction,  errors  of,  450. 

astigmatism,  453. 

hypermetropia,  452. 

myopia,  450. 
Renal  calculus,  372, 

colic,  372. 
Resection.    See  Excision. 
Resection  of  the  optic  and  ciliary  nerves,  459. 
Respiration,  artificial,  220. 
Retained  testis,  319. 
Retention  cysts,  43. 
Retention  of  urine,  312. 

from  enlarged  prostate,  337,  347. 
inflammatory  swelling,  312. 
organic  structure,  312. 

habitual,  339. 
Retina,  diseases  of,  444. 

detachment  of,  446. 

embolism,  446. 

glioma,  446. 

inflammation,  444. 
Retinal  disease  in  diabetes,  445. 

in  leucocythsemia,  445. 

in  syphilis,  444. 
Retinitis  albuminurica,  444. 

hfcmorrhagica,  445. 

pigmentosa,  445. 

syphilitica,  444. 
Retiuoscopy,  450. 
Retraction  of  divided  arteries,  132, 

of  nipple  in  cancer,  388. 
Retro-pharyngeal  abscess,  232. 
Reversion  of  testis,  319. 
Rheumatic  arthritis,  118. 

synovitis,  106. 
Rheumatoid  arthritis,  110. 
Rliinoplasty,  181. 
Rhinorrhcea,  202. 
Ribs,  fractures  of,  68. 

resection  of,  in  empyema,  246. 
Richardson's  ether  spray,  406. 
Rickets,  86. 

causes  of,  86. 

craniotabes,  80. 

osseous  changes,  86,  87. 

patliology  of,  86. 
I     treatment,  87. 
Rigoj's  from  catheterism,  311. 
I  Risus  sardonicus,  164. 
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Eobert's  operation  for  prolapsus,  291. 
Rodent  ulcer,  380. 

Rolando,  fissure  of,  localisation  of,  172. 
Roth,  B..  on  exercises  in  scoliosis,  199. 
Round-celled  sarcoma,  38. 
Rouge's  operation,  203. 
Eupia,  33. 

Rupture  of  abdominal  viscera,  247. 
of  abdominal  vessels,  248. 
of  Jineurism,  141,  142. 
arteries,  131. 
bladder,  253. 
frsenum,  254. 
heart,  245. 
kidneys,  247. 
liver,  247. 
lung,  242. 

muscles  and  tendons,  128. 
spleen,  247. 
stomach,  247. 

Sac  of  cyst,  43. 

of  hernia,  256. 

opening  the,  263. 
removal  of,  in  strangulation,  263. 
in  radical  cure,  263. 

torsion  of,  263. 

lachrymal,  460. 

of  meningocele,  402. 

of  spina  bifida,  190. 
Sacculated  aneurism,  140. 

bladder,  343. 
Sacro-iUac  joint,  disease  of,  116. 
Salicylic  acid  in  treatment  of  lupus,  380. 
Salivary  fistula,  200. 
Salivation,  35,  224. 
Saprjemia,  21. 

Saecocele,  cancerous,  329. 

cystic,  328. 

simple,  326. 

syphilitic,  326. 

tubercular,  327. 
Sarcoma,  in  childhood,  38. 

classification  of,  38. 

clinical  characters  of,  38. 

degenerative  changes,  38. 

dissemination  of,  38,  39. 

glandular  affections  of,  39. 

local  recurrence  of,  38. 

localities  of,  38. 

treatment  of,  39. 

varieties  of,  38. 
Sarcoma  of  the  bladder,  346. 

of  the  breast,  386. 

of  the  choroid,  448. 

of  the  gums,  209. 

of  the  jaw,  210,  213. 
of  the  kidney,  372. 

of  the  larynx,  241. 

of  the  naso-pharyngeal  region,  205,  206. 

of  the  testis,  328. 
Sayre's  apparatus  for  hip  joint  disease,  115. 

for  caries  of  spine,  193,  196. 

for  talipes,  397,  399. 
Scabbing,  45. 
Scalds,  52. 

of  the  glottis,  219. 
Scalp,  contusion  of,  167. 

extravasation  under,  167, 

injuries  of,  167. 

wounds  of,  168. 
Scapula,  dislocations  of,  93. 

fractures  of,  66. 


Scar.    See  Cicatrices. 
Scirrhus.    See  Cancer. 
Scleral  puncture  in  glaucoma,  441. 
Sclerosis  of  bone,  81. 
Sclerotic,  diseases  of,  428. 
inflammation,  428. 
staphyloma,  447. 

injuries  of  the,  429. 
Sclerotico-choroiditis,  447. 
Sclerotomy,  441. 
Scoliosis,  197. 
Scrotal  elephantiasis,  319. 
Scrotal  fistula,  315. 

hernia,  267. 
Scrotum,  diseases  of,  319. 
Sebaceous  cysts,  43. 

of  scalp,  43. 
Secondary  deposits  of  cancer,  42. 

haemorrhage,  136. 

operation  for  cataract,  440. 

syphilis,  32. 
S6dillot's  amputations,  416,  418. 

section  of  jaw,  in  removal  of  tongue,  229. 
Senile  cataract,  435. 

gangrene,  17. 
Sensation,  loss  of,  after  nerve  section,  161. 
Separation,  line  of,  in  gangrene,  16. 
Separation  op  Epiphyses  : 

at  the  elbow  joint,  63. 

at  the  hip  joint,  79. 

at  the  knee  joint,  73. 

at  the  shoulder  joint,  65. 
SepticEemia,  21. 
Sequestrum,  84. 
Serous  cysts  of  the  breast,  385. 
Serre's  cheiloplastic  method,  182. 
Setons  in  hydrocele,  323. 

in  nsevus,  145. 
Sex,  influence  of,  in  aneurism,  148. 

calculus.  354. 

dislocations,  90. 

fractures.  55. 

hfemophilia,  139. 

hernia,  257. 

varix,  159. 
Shock,  45. 

treatment  for,  60. 
Shoulder,  fractures  near,  65. 
Shoulder  joint,  amputation  at,  410. 
by  double  flap  (Lisfranc),  411. 
oval  method  (Larrey),  410. 
Spence's  method,  411. 

dislocations  of,  94. 

excision  of,  121. 
Silvester's  method  of  artificial  respiration,  220. 
Sinus,  10. 

treatment  of,  10. 
Sixth  nerve,  injury  of,  170. 

paralysis  of,  170,  456. 
Skin,  surgical  diseases  of,  375. 

clavus,  375. 

cheloid,  377. 

lupus,  378. 

malignant  pustule,  378. 
warts,  376. 
Skin,  grafting,  13,  63. 
Skull,  fractures  of,  168. 
of  base,  169. 

anterior  fossa,  169. 

middle  fossa,  169. 

posterior  fossa,  170. 
of  vault,  168. 
depressed  fracture,  170. 
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Skull,  continued  : 
fissured,  168. 
punctured,  172. 
results  of,  169. 
symptoms  of,  168. 
bleeding  from  ear,  169. 
into  eyelids,  169. 
from  mouth,  169, 
fi'om  nose,  169. 
coma,  170. 

escape  of  brain  matter,  173. 

of  cerebro-spinal  fluid,  169,  170, 
extravasation  of  blood,  169,  170. 
treatment,  170,  171. 
Slough,  15. 

Sloughing  phagedsena.  See  Hospital  gangrene. 
Sloughing  ulcer,  13. 

Smith's  operation  by  the  clamp  and  cautery 

for  piles,  289. 
Sounding  for  stone,  35.5. 

Spanton's  operation  for  the  radical  cure  of 

hernia,  273. 
Spasmodic  stricture  of  the  oesophagus,  236. 

of  the  iirethra,  303. 
Spence's  amputation  of  thigh,  418. 

through  shoulder,  411, 
Spermatic  cord,  ha3matocele  of,  325, 

hydrocele  of,  324. 
diffuse,  324. 
encysted,  324, 

varicocele  of,  334, 

ligature  of,  in  castration.  330. 
Spermatorrhoea,  331. 
Spermatozoa  in  encysted  hydrocele,  324. 
Sphacelus,  15. 

Spheroidal-celled  carcinoma,  41. 
Spina  bifida,  190, 

Spinal  cord,  diseases  and  injuries  of,  184, 
compression  fi'om  injury,  188. 

from  spinal  caries,  191 
concussion,  184. 

from  indirect  violence,  186. 
haemorrhage,  185. 

impaired  vision  from  injiiring,  187. 
inflammation,  186. 

of  membranes,  186. 
paralysis  from  spinal  injury,  184,  186,  187. 
time  at  vfhich  symptoms  appear  after  injury, 
188. 

Spindle-celled  sarcoma,  38. 
Spine,  angular  curvature  of,  191, 

caries  of,  191. 

contusions  of,  184. 

dislocations  of,  188. 

fractures  of,  189. 

lateral  curvature  of,  197. 

sprains  of,  185. 

wrenches  of,  185, 
Splay  foot,  400. 
Spleen,  laceration  of,  247. 
Spondylitis,  191. 
Sponge-grafting,  13. 
Spontaneous  cure  of  aneurism,  142. 

dislocation,  90. 

ha;matocele,  325. 
Sprains,  128. 

of  spine,  185. 
Spreading  traumatic  gangrene,  17. 
Squint,  operations  for,  456,  457. 
Staphyloma  of  cornea,  427. 

of  sclerotic,  447. 
Staphyloraphy,  391. 
Starch  bandages,  60,  72,  78. 


Stasis,  2. 

Sterility  in  the  male.  332. 

Sternum,  fractures  of,  69. 

Sterno-mastoid  muscle,  contraction  of,  393. 

Sthenic  inflammation,  4. 

Stings  of  insects,  50. 

Stomach,  rupture  of,  247. 

Stone  in  the  bladder.  See  Calculus. 

Strabismus,  456. 

Strains,  128. 

Strangulated  hernia,  259. 
Strangulation,  internal,  278,  282. 
Stricture  in  hernia,  259. 

intestinal,  280,  282, 

nasal  duct,  461. 

of  oesophagus,  236. 

rectum,  295. 

urethra,  303, 
Strumous  enlargement  of  glands,  166. 
Sty,  462, 
Styptics,  135. 

Subastragaloid  dislocations  of  foot,  105. 
Subclavian  aneurism,  150. 

diagnosis,  150. 

symptoms,  150. 

treatment,  150. 
Subclavian  artery,  ligature  of,  152. 
Subclavicular  dislocation,  94. 
Subconjunctival  ecchymosis,  423. 
Subcoracoid  dislocation,  94, 
Subcranial  suppuration,  168. 
Subcutaneous  injection.  See  Hypodermic  injec- 
tion. 

Subglenoid  dislocation,  94. 
Subluxation  of  knee,  103. 
Submammary  abscess,  382. 
Submental  excision  of  tongue,  229. 
Subpectoral  abscess,  242. 
Subpericranial  cephalhjematoma,  167. 
Subspinous  dislocation,  95. 
Subungual  exostosis,  40. 
Suction  treatment  of  cataract,  437. 
SUPPUHATION,  6.    See  also  Abscess, 

circumstances  influencing,  6. 

forms  of,  7. 

symptoms  of,  7. 

treatment  of,  7. 
Suppuration  of  aneurism,  142. 

in  antrum,  209. 

in  bone,  81,  82. 

in  breast,  382. 

in  burns,  52, 

of  bursa  patelhe,  131. 

in  caries  of  spine,  192. 
cerebral,  177. 

in  hip  joint  disease,  113. 

in  joints,  108. 

intracranial,  1 77. 

intramcningeal,  177. 

of  piles,  286,  287. 

subcranial,  168. 

subpericranial,  168. 
Suppurative  fever,  7,  9. 
Suprapubic  aspiration  of  bladder,  313. 

cystotomv,  346. 

lithotomy,  366. 
Suture  of  divided  nerves,  162. 
Sutures,  46. 

in  wounded  intestines,  250. 
Symblupharon,  467. 

Syme's  amputation  of  the  ankle  joint,  413. 

oi)eration  for  stricture,  309. 
Sympathetic  ophthalmia,  434. 
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Sjuchisis  scintillans,  443. 
Synorchism,  319. 

Synovial  membrane,  pulpy  degeneration  of, 
111. 

Synovitis,  acute,  106. 

chronic,  107. 

gonorrhceal,  106. 

subacute,  107. 
Syphilis,  31. 

constitutional  manifestations,  32. 

congenital,  36. 

eye  affections  in,  33,  34,  36,  424,  430,  444. 
incubation  of,  31. 
indolent  bubo  in,  32. 
induration  of  initial  lesion,  31. 
infantile,  36. 
intermediate,  33. 
iritis  in.  33,  36,  430. 
origin  of,  32. 

nervous  affections  in,  34. 
primary,  32. 
pyrexia  in,  32. 
secondary,  32. 
sequelae,  34. 

tertiary  fibroid  induration,  33. 

gumma,  33. 
transmissibility,  32. 
treatment  of,  34. 
Syphilitic  alopecia,  33. 
arteritis,  33,  34. 
caries,  34. 
choroiditis,  34,  447. 
condylomata,  33. 
corneitis,  36,  424. 
dactylitis,  34. 
deafness,  33,  36. 
disease  of  bones,  33. 

of  joints,  33. 

of  the  larynx,  33. 

of  the  lip,  32. 

of  lymphatic  glands,  32. 

of  the  mouth,  33,  36. 

of  mucous  membranes,  33,  34. 

of  the  nails,  33,  377. 

of  the  nervous  system,  34. 

of  the  skin,  32,  33. 

of  the  testis,  326,  328. 

of  the  teeth,  36. 

of  the  tongue,  32,  33,  225, 
retinitis,  34,  36,  444. 
warts,  376. 
Syringo-myelocele,  190. 

Tagliacozzian  operation,  181. 
Talipes,  396. 

calcaneo- valgus,  401. 

calcaneus,  397. 

equino-valgus,  401. 

cquino-vai-us,  401. 

equinus,  396. 

valgus.  400. 

varus,  398. 
Tapping.    See  Paracentesis. 

the  antrum,  209. 

hydrocele,  322. 
Tarsal  Bones,  dislocations  of,  105. 

excision  of  the  astragalus,  105. 

fractures  of,  70. 
Taxis,  261. 

Teale's  amputation,  406. 
Tcar-passages.  operations  on,  460,  461. 
Teeth  in  hereditary  syphilis,  36. 
Telangeiectasis.    See  Najvus. 


Tempero-maxillary  articulation,  diseases  of, 
215. 

Tendo-Achillis,  division  of,  396. 

rupture  of,  128. 
Tendons,  diseases  of  sheaths  of,  129. 

dislocations  of,  129. 

division  of.    See  Tenotomy. 

injuries  of,  128. 

repair  of,  128. 

rupture  of,  128. 

sprains,  128. 

wounds  of,  129. 
Teno-synovitis,  130. 
Tenotomy,  399. 

of  the  extensor  longus  digitorum,  400, 

of  the  peronei,  400. 

of  the  sterno-mastoid,  394. 

of  the  tendo-Achillis,  396. 

of  the  tibialis  anticus,  397. 
„        „      posticus,  399. 

in  treatment  of  ankylosis,  118. 
,,        „        club-foot,  397. 
Tension  of  eyeball,  441. 
Tertiaiy  syphilis,  .33. 
Testis,  affections  of,  319. 

abnormal  descent  of,  3191. 

abscess  of,  326,  327. 

absence  of,  319. 

carcinoma  of,  329. 

contusion  of,  325. 

cystic  disease  of,  328. 

delayed  descent  of,  319. 

dermoid  tumours  of,  328. 

enchondroma  of.  328. 

hoematocele,  325. 
encysted,  325. 
parenchymatous,  325. 

hernia  of,  326. 

hydrocele  of,  323. 

inflammation  of,  acute,  320. 
chronic,  320. 

injuries  of,  320,  325. 

inversion  of,  319. 

malpositions  of.  319. 

neuralgia  of,  333. 

removal  of.    See  Castration. 

sarcoma  of,  328. 

syphilitic  disease  of,  326,  328. 

tubercular  disease,  of,  327. 
Tetanus,  168. 
Thecal  abscess,  129. 
Thecitis,  129. 

Thigh,  amputation  of,  417. 

lower  third  by  Garden's,  417. 
long  anterior  flap,  418. 
modified  flap,  417. 
Teale's,  417. 

middle  and  upper  thirds  by  the  antero>- 
posterior  flaps,  418. 
Thii-d  cranial  nerve,  injuries  of,  170. 

paralysis  of,  455. 
Thompson,  Sir  H.,  on  stricture,  307. 

operation  for  advanced  prostatic  disease^  339. 
Thorax.   See  Chest. 
Throat,  injuries  of,  216. 
Thrombosis,  18. 

causes  of,  18. 
Thrombus,  formation  of,  18, 

changes  in,  18. 

results  of,  18. 

structure  of,  IS. 
Thumb,  amputation  of,  408. 

dislocations  of,  99. 
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Thyroid  glaud,  diseases  of,  233. 
Thyroiditis,  acute,  235. 

Thyrotomy,  for  removal  of  a  foreign  body,  219. 

for  new  growths,  241. 
Tibia,  dislocations  of,  103. 

fractures  of,  71. 
Tinea  tarsi,  463. 
Toe-nail,  avulsion  of,  377. 

ingrowing,  377. 
Toes,  amputations  of,  411. 

dislocations  of,  106. 
Tongue,  diseases  of,  224. 

abscess  of,  225. 

angeioma  of,  225. 

carcinoma  of,  226. 
division  of  nerve  for,  227. 
ligature  of  lingual  artery  in,  227. 

epithelioma,  226. 

hypertrophy  of,  224. 

inflammation  of,  224. 
chronic,  225. 

leucoplakia,  225. 

psoriasis,  225. 

syphilitic  affections  of,  225. 
tongue-tie,  224, 
removal  of,  227. 
ulcers  of,  225. 
wounds,  201,  216. 
Tongue,  operations  for  removal  of,  227. 
infra-maxillary  by  Kocher's,  229. 
Nunnely's,  228. 
Regnoli's,  229. 
oral  methods,  Morrant  Baker's,  228. 
Paget's,  227. 
Whitehead's,  228. 
section  of  lower  jaw,  Sedillot's,  229. 
Tonsillitis,  230. 

chronic,  231. 
Tooth-tumour,  210. 
Torsion  of  arteries,  134. 
Torticollis,  393. 

Total  extirpation  of  penis,  318. 
Tourniquets,  aortic,  418. 

Davy's,  418. 

Lister's,  418. 

Carte's,  143. 

Esmarch's,  143. 
Trachea,  foreign  bodies  in,  218. 

operations  on,  239. 

pressure  on,  by  aortic  aneurism,  146. 
dislocated  clavicle,  93. 
innominate  aneurism,  147. 

wounds  of,  216. 
Tracheotomy,  after-treatment,  240. 

complications,  240. 

in  cut-throat,  217. 

for  foreign  bodies,  218. 

indications,  239. 

haemorrhage  in,  240. 

methods,  239,  240. 
Transfusion,  133. 
Transverse  fractures,  56. 
Traumatic  aneurism,  137. 

arthritis,  108. 

cataract,  440. 

delirium,  46. 

empyema,  243,  244. 

encephalitis,  176. 

fever,  46. 

gangrene,  17, 

peritonitis,  251. 

pneumonia,  243. 

pneumothorax,  243. 


Trephining  for  abscess,  178. 

in  brain  surgery,  179. 

the  skull,  171. 
Treves  on  intestinal  obstruction,  278. 
Trichiasis,  463. 

Triple  phosphatic  calculus,  352. 
Trochanter,  great,  fracture  of,  78. 
Trophic  changes  after  nerve  section,  ICl. 
Trusses,  application  of,  258. 
Tubercle  of  bone,  82. 

of  joints.  111. 

of  prostate.  340. 

of  skin.    See  Lupus. 

of  testis,  327. 
Tubular  aneurism,  140. 
Tumours  of  the  antrum,  210. 

of  the  bladder,  345. 

of  bone,  88. 

of  the  breast,  384. 

of  bursfe,  131. 

of  the  choroid,  448. 

of  the  eyelids,  462. 

of  the  groin,  271. 

of  the  gums,  208. 

of  the  jaws,  210,  213. 

of  the  kidneys,  370,  371,  372. 

of  the  larynx,  240. 

of  the  muscles,  128. 

of  naso-pharyngeal  space,  205, 

of  nerves,  4a,  162. 

of  the  nose,  203. 

of  the  optic  nerve,  446. 

of  the  orbit,  469. 

of  the  parotid  region,  207. 

of  the  penis,  317. 

of  the  prostate,  337,  340. 

of  the  rectum,  295,  298. 

of  the  retina.  446. 

of  the  scalp,  43.  402. 

of  the  scrotum,  319. 

of  the  spermatic  cord,  324. 

of  the  testis,  328. 

of  the  thyroid  gland,  233. 

of  the  tongue,  225,  226. 
Tumours,  malignant,  37.    See  Carcinoma. 

sarcoma,  37. 
Tumours,  non-malignant,  37. 

adenoma,  41. 

cysts,  43. 

enchondroma,  40. 

erectile  tumours,  43, 

exostosis,  40. 

fibroma,  39. 

lipoma,  39. 

lymphadenoma,  41. 

lymphoma,  40. 

myoma,  43. 

myxoma,  39. 

neuroma,  43. 

osteoma,  40. 

papilloma,  41. 
Tunica  vaginalis,  hajmatocele  of,  325. 

hernia  into,  268. 

hydrocele  of,  321. 
Tunnelling  the  prostate,  340. 

Ulcer,  callous,  12. 
carcinomatous,  206. 
hajmorrhagic,  13. 
healthy,  12. 
inflamed,  13. 
irritable,  12. 
lupoid,  379. 
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Ulcer,  eontinued  : 
cEdematoiis,  12. 
phageclfenic,  13. 
repair  of,  12. 
rodent,  380. 
sloughing,  13. 
specific,  13. 
syphilitic,  31,  32. 
vai'icose,  13, 
vai-ieties  of,  12. 
venereal,  29. 
weak,  12. 
Ulceration,  11. 
arrest  of,  11. 
causes  of,  11. 
of  cornea,  425. 
of  duodenum  after  burns,  52. 
repair  after,  12. 
stages  of,  11. 
situation  of,  11. 
treatment  of,  13. 
Ulna,  dislocations  of,  97,  98. 

fi'actui'cs  of,  63. 
Umbilical  Hernia,  271. 
adult  form  of,  272. 
congenital,  271. 
infantile,  271. 
radical  cure  of,  276. 
strangulation  of,  272. 
Union  by  first  intention,  45. 
of  fractured  bone,  56. 
of  granulating  surfaces,  45. 
by  granulation,  12. 
of  nerves,  161. 
by  scabbing,  45. 
by  second  intention,  45. 
of  tendons,  128. 
by  third  intention,  45. 
of  wounds,  45. 
of  wounded  intestine,  250. 
Ununited  fracture,  60. 
causes  of,  60. 
fonns  of,  60. 
treatment  of,  60,  61 . 
Uranoplasty,  392. 
Ureter,  obstruction  of,  369. 
Urethra,  abscess  of,  302,  314. 
calculus  in,  367. 
chancre  of,  29. 

in  removal  of  calculus  in  the  female, 
368. 

behind  a  stricture,  304. 
in  treating  stricture,  305. 
effects  of  enlarged  prostate  on,  337. 
examination  in  stricture,  304. 
false  passages  of,  312. 
fistula  of,  315. 
foreign  bodies  in,  253. 
hsemorrhage  fi'om,  302,  345. ' 
inflammation  of,  299. 
injuries  of,  254. 
laceration  of,  255. 
malformation  of,  303,  341, 
missing  in  lithotomy,  362. 
opening  the,  in  retention,  309. 

in  stricture,  308. 
plastic  operations  on,  315, 
Urethra,  Stricture  of,  303. 
age  when  occurring,  304. 
catheterism  in,  305. 

accidents  following,  307. 
characters  of,  304. 
constitutional  symptoms,  305. 


Urethra,  continued : 
detection  of,  304. 
effects  of,  304. 

extravasation  of  urine  in,  314. 
false  passages  in,  312. 
forms  of,  304. 
inflammatory,  303. 
local  signs  of,  304. 
mechanical  results  of,  304. 
organic,  304. 

retention  of  urine  from,  312. 
seat  of,  304. 
spasmodic,  303. 
symptoms  of,  304, 
treatment  of,  305. 
by  dilatation,  305. 
continuous,  306. 
simple,  305. 
by  electrolj^sis,  310. 
by  perineal  section,  309. 
Cock's  operation,  310. 
operation  from  beliind,  309. 
Wheelhouse's  operation,  309. 
by  rupture,  307. 
Gross'  method,  307. 
Holt's  method,  307. 
Thompson's  method,  307. 
Wakley's  method,  307. 
by  urethrotomy,  307. 
external  (Syme),  309. 
internal,  307. 

from  before  backwards,  308. 
from  behind  forwards,  308. 
Harrison's  combined  method,  310, 
Urethritis,  299. 
causes  of,  299. 
complications,  300. 
in  female,  302. 
seat  of,  299. 

specifics  for,  producing  rashes,  300. 
stages  of,  299. 
treatment,  300. 
Urethroplasty,  315. 
Urethrotomy.    See  Stricture. 
Uric  acid  calculi,  350. 

diathesis,  349. 
Urinary  abscess,  314. 
fever,  311. 
fistula,  315. 
Urine,  blood  in,  344. 
deposits  in,  phosphatic,  351. 

uric  acid,  349. 
extravasation  of,  314. 
flow  of,  stopped  by  calculus,  355. 
incontinence  of,  348. 
retention  of,  from  atony,  347. 
from  enlarged  prostate,  339. 
from  paralysis,  348. 
from  stricture,  312. 
in  urethritis,  301. 
Uvula,  elongation  of,  230. 
Vaccination,  syphilis  ti'ansmitted  by,  32. 
Varicocele,  causes  of,  334. 
symptoms,  334. 
treatment,  334. 
palliative,  334. 
radical,  334. 
by  cautery,  335, 
by  exposure,  335, 
by  incision  (aseptic),  335. 
by  ligature,  334. 
by  subcutaneous  section,  335. 
Varicose  aneurism,  138. 
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Varicose  ulcer,  14. 
veins,  159. 

Varieties  of  paralysis  and  convulsions  observed 

in  wounds  of  the  head,  172. 
Vascular  growths,  144,  145. 
Veins,  aii' in,  160,216. 

canalisation  of,  160. 

diseases  of,  158. 

inflammation  of,  158. 

diffuse  or  suppurative,  158. 

obstruction  in  gangrene,  15. 

stones  in,  159. 

vai-icose,  159. 

wounds  of,  158. 
Venereal  disease.    See  Chancre,  Syphilis,  and 

Urethritis. 
Venous  nrevi,  145. 
Ventral  hernia,  272. 
Verruca.    See  Warts. 
Vertebrae,  caries  of,  191. 

dislocations  of,  188. 

fractures  of,  189. 
Vesical  catarrh,  342, 
Vienna  paste,  381. 
Villous  tumours  of  the  bladder,  845. 
Viscera,  abdominal  injui-ies  of,  248. 

pelvic  injuries  of,  254. 
Vitreous,  diseases  of,  442. 

detachment  of,  443. 

foreign  bodies  in,  444. 

hyalitis,  442. 

hydatid,  443. 

hsemoiThage  into,  443. 

muscas  voUtantes,  442. 

opacities  of,  443. 

pseudo-glioma,  443. 

sparkling  synchysis,  443. 

synchysis,  443. 

suppurative  hyalitis,  442. 
Volvulus,  277. 

Vomiting  in  abdominal  injuries,  247. 

in  head  injuiies,  175,  177. 

in  intestinal  obstruction,  278. 

in  peritonitis,  252. 

in  strangulated  hernia,  259. 
Von  Grsefe's  operation  for  cataract,  438. 

for  trichiasis,  463. 
Wakley's  stricture  dilator,  807. 
Wardrop's  operation  for  aneui'ism,  144. 
Warts,  376. 
Wasps,  stings  of,  50. 
Weak  ulcer,  12. 
Webbed  fingers,  395. 
Wet-cupping,  4. 
Wheelhouse's  operation,  809. 
Whitehead's  operationforremoval  of  tonguc,228. 

for  removal  of  hasmorrhoids,  290. 
Whitlow,  25. 

Wood's  operation  for  ectopia  vesicae,  341. 
for  radical  cure  of  hernia,  273. 
for  hernia  complicated  with  retained  testis, 
275. 

Woolsorter's  disease,  378. 
Wounds,  contused,  45. 

gun-shot,  51. 

incised,  44. 


Wounds,  continued^: 
lacerated,  45. 
poisoned,  50. 
punctured,  45. 
treatment  of,  46. 

by  aseptic  method,  47. 

by  alcoholic  dressing,  49.- 

by  cotton  batting,  49. 

by  dry  dressing,  49. 

by  earth  dressing,  49. 

by  Gamgee's  method,  49. 

by  Jordan's  method,  49. 

by  irrigation,  48. 

by  moist  dressings,  48. 

by  oakum,  49. 

by  oil  dressing,  49. 

by  open  method,  49. 

by  sawdust,  49. 

by  sponge  dressing,  49. 

by  water,  48. 
Wounds,  of  abdomen,  248. 
of  air-passages,  216. 
of  arteries,  132. 
of  the  back,  184. 
of  the  bladder,  253. 
of  the  brain  and  meninges,  173. 
of  the  chest,  242. 
of  the  ciUary  body,  429. 
of  the  conjunctiva,  423. 
of  the  cornea,  427. 
of  the  cranial  nerves,  170. 
of  the  eyeball,  429,  444. 
of  the  face,  200. 
of  the  heart,  245. 
of  the  intestines,  248. 
of  joints,  89- 
of  the  kidney,  248. 
of  the  larynx,  216. 
of  the  liver,  248. 
of  the  lung,  242. 
of  the  mouth,  201. 
of  muscles  and  tendons,  128,  129. 
of  nerves,  161. 
of  the  oesophagus,  216. 
of  the  orbit,  169,  201,  468. 
of  the  palate,  201. 
of  the  pericardium,  245. 
of  the  pharynx,  201,  216. 
of  the  rectum,  255. 
of  the  scalp,  168. 
of  the  spinal  cord,  186. 
of  the  spleen,  248. 
of  the  throat,  216. 
of  the  tongue,  201. 
of  the  trachea,  216. 
of  the  urethra,  255. 
of  veins,  158. 
Wrenches  of  the  spine,  185. 
Wrist,  amputation  at,  408. 
dislocations  of,  99. 
excision  of,  123. 
fractures  near,  62. 
Wry-neck,  393. 

Wutzer's   operation  for  the  radical  cure 

hcmia,  273. 
Xanthine  or  xanthic  oxide  calculus,  352. 
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versity College  Hospital,  and  to  the  National  Hospital  for  the  Paralysed 
and  Epileptic  ;  Crown  Referee  in  Cases  of  supposed  Insanity. 

PARALYSES  :   CEREBRAL,  BULBAR,  AND  SPINAL. 

A  Manual  of  Diagnosis  for  Students  and  Practitioners.  With 
numerous  Illustrations,  8vo,  12s.  6d. 


GEO.    M.    BEARD,  a.m.,  m.d. 

Fellow  of  the  New  York  Academy  of  Medicine;  Member  of  the  American  Academy  of 

Medicine,  &c. 

AND 

A.   D.   ROCKWELL,  a.m.,  m.d. 

Fellow  of  the  New  York  Academy  of  Medicine;  Member  of  the  American  Academy  of 

Medicine,  6rC. 

A  PRACTICAL  TREATISE  ON  THE  MEDICAL  AND 

SURGICAL  USES  OF  ELECTRICITY.  Including  Localized  and 
General  Faradization;  Localized  and  Central  Galvanization;  Frank- 
linization; Electrolysis  and  Galvano-Cautery.  Fourth  Edition.  With 
nearly  200  Illustrations,  roy.  8vo,  28s. 
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A.  HUGHES  BENNETT,  m.d. 

Member  of  the  Royal  College  of  Physicians  of  London;  Physician  to  the  Hospital  for  Epi- 
lepsy and  Paralysis,  Regent's  Park,  and  Assistant  Physician  to  the  Westminster  Hospital. 

I. 

A  PRACTICAL  TREATISE  OH"  ELECTRO-DIAGNOSIS 

IN  DISEASES  OF  THE  NERVOUS-SYSTEM.  With  Illustrations, 
8vo,  8s.  6d. 

II. 

ILLUSTRATIONS  OF  THE  SUPERFICIAL  NERVES 

AND  MUSCLES,  WITH  THEIR  MOTOR  POINTS;  a  knowledge 
of  which  is  essential  in  the  Art  of  Electro-Diagnosis.  (Extracted  from 
the  above).    8vo,  paper  cover,  is.  6d. ;  cloth,  2S. 


E.  H.  BENNETT,  m.d.,  f.r.c.s.i. 

Professor  of  Surgery,  University  of  Dublin. 

AND 

D.  J.  CUNNINGHAM,  m.d.,  f.r.c.s.i. 

Professor  of  Anatomy  and  Chinirgery,  University  of  Dublin. 

THE     SECTIONAL    ANATOMY    OF  CONGENITAL 

CCECAL  HERNIA.    With  coloured  plates,  sm.  folio.       [In  the  press. 


DR.  THEODOR  BILLROTH. 
Professor  of  Surgery  in  Vienna. 

GENERAL  SURGICAL  PATHOLOGY  AND  THERA- 
PEUTICS. In  Fifty-one  Lectures.  A  Text-book  for  Students  and 
Physicians.  With  additions  by  Dr.  Alexander  von  Winiwarter,  Pro- 
fessor of  Surgery  in  Luttich.  Translated  from  the  Fourth  German  edi- 
tion with  the  special  permission  of  the  Author,  and  revised  from  the 
Tenth  edition,  by  C.  E.  Hackley,  A.M.,  M.D.  Copiously  illustrated, 
Svo,  i8s. 


DRS.  BOURNEVILLE  AND  BRICON. 

MANUAL  OF   HYPODERMIC  MEDICATION. 

Translated  from  the  Second  Editi  on,  and  Edited,  with  Therapeutic 
Index  of  Diseases,  by  ANDREW  S.  CURRIE,  M.D.  Edin.,  &c. 
Crown  8vo,  6s.  [Noiv  Ready. 


G.  H.  BRANDT,  m.d. 
I. 

ROY  AT  (LES  BAINS)  IN  AUVERGNE,  ITS  MINERAL 

WATERS  AND  CLIMATE.  With  Frontispiece  and  Map.  Second 
edition,  crown  Svo,  2s.  6d. 

II. 

HAMMAM  R'IRHA,  ALGIERS.  A  Winter  Health  Re- 
sort and  Mineral  Water  Cure  Combined.  With  Frontispiece  and  Map, 
crown  Svo,  2s.  6d. 
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GURDON   BUCK,  m.d. 

CONTRIBUTIONS     TO     REPARATIVE  SURGERY. 

Illustrated  by  numerous  Engravings,  large  8vo,  gs. 


MARY  BULLAR  &  J.  F.  BULLAR,  m.b.  cantab.,  f.r.c.s. 
RECEIPTS  FOR  FLUID  FOODS.     i6mo,  is. 


DUDLEY   W.    BUXTON,    m.d.,  b.s. 

Physician  to  St.  Marylebone's  General  Dispensary  ;  kdminisirator  of  Ancssthetics  to 
University  College  Hospital  and  to  the  Hospital  for  Women,  Soho  Square. 

AN.ffiSTHETICS  THEIR  USES  AND  ADMINISTRA- 

TION.    Crown  8vo,  4s.  [Ready. 

[Lewis's  Practical  Series.] 


ALFRED    H.   CARTER,  m.d.  lond. 
Member  of  the  Royal  College  of  Physicians :  Physician  to  the  Queen's  Hospital, Birmingham  ; 
Examiner  in  Medicine  for  the  University  of  Aberdeen,  &-c. 

ELEMENTS  OF  PRACTICAL  MEDICINE.   Fourth  Edition, 

crown  8vo,  gs. 


p.  CAZEAUX. 
Adjunct  Professor  in  the  Faculty  of  Medicine  0/ Paris,  &c, 

A.ND 

S.  TARNIER. 

Professor  of  Obstetrics  and  Diseases  of  Women  and  Children  in  the  Faculty  of  Medicine  of 

Paris. 

OBSTETRICS:  THE  THEORY  AND  PRACTICE;  in- 
cluding the  Diseases  of  Pregnancy  and  Parturition,  Obstetrical  Opera- 
tions, &c.  Seventh  Edition,  edited  and  revised  by  Robert  J.  Hess, 
M.D.,  with  twelve  full-page  plates,  five  being  coloured,  and  165  wood- 
engravings,  1081  pages,  roy.  8vo,  35s. 


FRANCIS  HENRY  CHAMPNEYS,  m.a.,  m.b.  oxon.,  f.r.c.p. 

Obstetric  Physician  and  Lecturer  on  Obstetric  Medicine  at  St.  George's  Hospital :  Examiner 
in  Obstetric  Medicine  in  the  University  of  London,  &c. 

EXPERIMENTAL    RESEARCHES    IN  ARTIFICIAL 

RESPIRATION  IN  STILLBORN  CHILDREN,  AND  ALLIED  SUB- 
JECTS.   Crown  8vo,  3s.  6d. 


W.  BRUCE  CLARKE,  m.a..  m.b.  oxon.,  f.r.c.s. 

Assistant  Surgeon  to,  and  Senior  Demonstrator  of  Aitatomy  and  Operative  Surgery  at, 
St  Bartholomew's  Hospital  ;  Surgeon  to  the  ]Vest  London  Hospital ;  hxamxner 
in  Anatomy  to  the  University  of  Oxford. 

THE  DIAGNOSIS  AND  TREATMENT  OF  DISEASES 

OF  THE  KIDNEY  AMENABLE  TO  DIRECT  SURGICAL  IN- 
TERFERENCE.   Demy  8vo,  with  Illustrations,  7s.  5d. 
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ALEXANDER    doLLIE,    m.d.  aberd.,  m.r.c.p.  lond. 

Medical  Superintendent  of  the  Eastern  Hospitals. 

ON  FEVERS:  THEIR  HISTORY,  ETIOLOGY,  DIAG- 
NOSIS, PROGNOSIS,  AND  TREATMENT.  Illustrated  with  Col. 
Plates,  crown  8vo,  8s.  6d.  [Lewis's  Practical  Series.] 


ALFRED  COOPER,  f.r.c.s. 
Surgeon  to  the  St.  Mark's  Hospital  for  Fistula  and  other  Diseases  of  the  Rectum. 

A  PRACTICAL  TREATISE  ON  THE   DISEASES  OF 

THE  RECTUM.    Crown  Svo,  4s.  i^ust published. 


W.  H.  CORFIELD,  m.a.,  m.d.  oxon. 

Professor  of  Hygiene  and  Public  Health  in  University  College,  London. 

DWELLING  HOUSES :  their  Sanitary  Construction  and 
Arrangements.   Second  Edit.,  with  Illustrations.  Cr.  Svo,  3s.  6d. 


EDWARD  COTTERELL,  m.r.c.s.  eng.,  l.r.c.p.  lond. 

Late  House  Surgeon,  University  College  Hospital. 

ON   SOME   COMMON  INJURIES  TO  LIMBS;  their 

Treatment  and  After-treatment,  including  Bone-setting  (so-called). 
With  Illustrations,  small  Svo,  3s.  6d. 


CHARLES  CREIGHTON,  m.d. 
I. 

ILLUSTRATIONS  OP  UNCONSCIOUS  MEMORY  IN 

DISEASE,  including  a  Theory  of  Alteratives.    Post  Svo,  6s. 

II. 

CONTRIBUTIONS     TO     THE    PHYSIOLOGY  AND 

PATHOLOGY  OF  THE  BREAST  AND  LYMPHATIC  GLANDS. 
New  Edition  with  additional  chapter,  with  wood-cuts  and  plate,  Svo,  gs. 

III. 

BOVINE  TUBERCULOSIS  IN  MAN :  An  Account  of  the 
Pathology  of  Suspected  Cases.  With  Chromo-lithographs  and  othei 
Illustrations,  Svo,  Ss.  6d. 


H.  R.  CROCKER,  m.d.  lond.,  b.s.,  f.r.c.p. 

Physician,  Skin  Depaitincnl,  University  College  Hospital. 

A  TREATISE   ON  DISEASES   OF  THE   SKIN  AND 

THEIR  TREATMENT.    With  Illustrations,  Svo.  [In  the  press. 
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EDGAR  M.  CROOKSHANK,  m.b.  lond.,  f.r.m.s. 

Professor  of  Bacteriology,  King's  College,  London. 


MANUAL  OF  BACTERIOLOG-Y :  being  an  Introduction 

to  Practical  Bacteriology.  Illustrated  with  Coloured  Plates  from  original 
drawings,  and  numerous  Coloured  Illustrations  embodied  in  the  text. 
Second  Edition  revised  and  enlarged,  8vo,  21s.  [ATow  ready. 

II. 

PHOTOGRAPHY  OF  BACTERIA.    Illustrated  with  86  Photo- 
graphs  reproduced  in  autotype,  and  wood  engravings,  royal  8vo,  12s.  6d. 

[Now  ready. 


HENRY  DAVIS,  m.r.c.s.  eng. 

Teacher  and  Administrator  of  Aucvsthetics  to  St.  Mary's  and  the  National  Denial  Hospitals. 

GUIDE  TO  THE  ADMINISTRATION  OF  ANESTHE- 
TICS.   Fcap.  Svo,  28.  INow  Ready 


A.  DE  WATTEVILLE,  m.a.,  m.d.,  b.sc,  m.r.c.s. 
Physician  in  Charge  of  the  Electro-therapeutical  Department  at  St.  Mary's  Hospital. 

A     PRACTICAL     INTRODUCTION     TO  MEDICAL 

ELECTRICITY.  Second  Edition,  re-written  and  enlarged,  copiously 
Illustrated,  Svo,  gs. 


J.  THOMPSON   DICKSON,  m.a.,  m.b.  cantab. 
Late  Lecturer  on  Mental  Diseases  at  Guy's  Hospital. 

THE  SCIENCE  AND  PRACTICE  OP  MEDICINE  IN 

RELATION  TO  MIND,  the  Pathology  of  the  Nerve  Centres,  and  the 
Jurisprudence  of  Insanity,  being  a  course  of  Lectures  delivered  at  Guy's 
Hospital.  Illustrated  by  Chromo-lithographic  Drawings  and  Physiolo- 
gical Portraits.    Svo,  14s. 


HORACE  DOBELL,  m.d. 

Consulting  Physician  to  the  Royal  Hospital  for  Diseases  of  the  Chest,  &c. 

I. 

ON    DIET    AND    REGIMEN    IN    SICKNESS  AND 

Health  and  on  the  Interdependence  and  Prevention  of  Diseases  and  the 
Diminution  of  their  Fatality.    Seventh  Edition,  Svo,  los.  6d. 

II. 

AFFECTIONS  OF  THE  HEART  AND  IN  ITS  NEIGH- 
BOURHOOD. Cases,  Aphorisms,  and  Commentaries.  Illustrated  by 
the  heliotype  process.    Svo,  63  6d. 
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JOHN  EAGLE. 

Member  of  the  Pharmaceutical  Society. 

A  NOTE-BOOK  OP  SOLUBILITIES.  Arranged  chiefly 
for  the  use  of  Prescribers  and  Dispensers.    i2mo,  2S.  6d. 


JOHN  ERIC  ERICHSEN. 

Ex-President  of  the  Royal  College  of  Surgeons  ;  Surgeon  Extraordinary  to 
H.M.  the  Queen,  etc. 

MODERN  SURGERY ;  its  Progress  and  Tendencies.  Be- 
ing the  Introductory  Address  delivered  at  University  College  at  the 
opening  of  the  Session  1873-74.    Demy  8vo,  is. 


DR.  FERBER. 

MODEL    DIAGRAM    OF    THE    ORGANS    IN  THE 

THORAX  AND  UPPER  PART  OF  THE  ABDOMEN.  With 
Letter-press  Description.    In  4to,  coloured,  5s. 


J.  MAGEE  FINNY,  m.d.  duel. 

King's  Professor  of  Practice  of  Medicine  tn  School  of  Physic,  Ireland;  Clinical  Physician 

to  St.  Patrick  Dun's  Hospital, 

NOTES  ON  THE  PHYSICAL  DIAGNOSIS  OP  LUNG 

DISEASES.    32mo,is.  6d.  [Now  ready. 


AUSTIN  FLINT,  jr.,  m.d. 

Professor  of  Physiology  and  Physiological  A  natomy  in  the  Bellevue  Medical  College,  New 
York ;  attending  Physician  to  the  Bellevue  Hospital,  &c. 

I. 

A  TEXT-BOOK  OP  HUMAN  PHYSIOLOGY;  De- 
signed for  the  Use  of  Practitioners  and  Students  of  Medicine.  New 
edition,  Illustrated  by  plates,  and  313  wood  engravings,  large  8vo,  28s. 

II. 

THE  PHYSIOLOGY  OP  THE  SPECIAL  SENSES  AND 

GENERATION  ;  (Being  Vol.  V.  of  the  Physiology  of  Man).  Roy.  8vo, 
iSs. 
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J.  MILNER  FOTHERGILL,  m.d. 

Mtmber  of  the  Royal  College  of  Physicians  of  London ;  Physician  to  the  City  of  London 
Hospital  for  Diseases  of  the  Chest,  Victoria  Park,  &c. 

I. 

A  MANUAL  OP  DIETETICS  :  Large  8vo,  los,  6d. 

II. 

THE   HEART   AWD    ITS  DISEASES,  WITH  THEIR 

TREATMENT;  INCLUDING  THE  GOUTY  HEART.  Second 
Edition,  entirely  re-written,  copiously  illustrated  with  woodcuts  and 
lithographic  plates.    8vo.  i6s. 

III. 

INDIGESTION,  BILIOUSNESS,  AND  GOUT  IN  ITS 

PROTEAN  ASPECTS. 

Part  I.— INDIGESTION  AND  BILIOUSNESS.    Second  Edition,  post 
8vo,  ys.  6d.  {Now  ready. 

Part  II.— GOUT  IN  ITS  PROTEAN  ASPECTS.   Post  Svo,  7s.  6d. 


IV. 

HEART  STARVATION.  (Reprinted  from  the  Edinburgh 
Medical  Journal),  Svo,  is. 


ERNEST  FRANCIS,  f.c.s. 

Demonstrator  of  Practical  Chemistry,  Charing  Cross  Hospital. 

PRACTICAL  EXAMPLES  IN  QUANTITATIVE  ANA- 

lysis,  forming  a  Concise  Guide  to  the  Analysis  of  Water,  &c.  Illus- 
trated, fcap.  Svo,  2S.  6d. 


ALFRED  W.  GERRARD,  f.c.s. 
Examiner  to  the  Pharmaceutical  Society  ;  Teacher  of  Pharmacy  and  Demonstrator  of 
Materia  Medica  at  University  College  Hospital. 

ELEMENTS   OE   MATERIA    MEDICA   AND  PHAR- 
MACY.   Crown  Svo,  8s.  6d.  [Jj/sf  published. 


HENEAGE   GIBBES,  m.d. 

Lecturer  on  Physiology  and  on  Normal  and  Morbid  Histology  in  the  Medical  School  of 
Westminster  Hospital ;  etc. 

PRACTICAL  HISTOLOGY  AND  PATHOLOGY.  Third 
pdition,  revised  and  enlarged,  crown  Svo,  6s. 
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C.  A.  GORDON,  M.D.,  c.B. 
Deputy  Inspector  General  of  Hospitals,  A  rmy  Medical  Department. 

REMARKS    OW    ARMY    SURGEONS    AND  THEIR 

WORKS.    Demy  8vo,  5s. 


JOHN  GORHAM,  m.r.c.s. 

TOOTH  EXTRACTION :  a  Manual  on  the  proper  mode 

of  extracting  Teeth.    Second  Edition,  fcap.  8vo,  is. 


JOHN  W.  S.  GOULEY,  M.D. 

Surgeon  to  Bellevue  Hospital. 

DISEASES  OP  MAN :  Data  of  their  Nomenclature,  Clas- 
sification and  Genesis.    Crown  8vo,  14s. 


W.    R.    GOWERS,    M.D.,  F.R.C.P.,  M.R.C.S. 

Physician  to  University  College  Hospital,  &c. 

DIAGRAMS  FOR  THE  RECORD  OF  PHYSICAL  SIGNS. 

In  books  of  12  sets  of  figures,  is.    Ditto,  unbound,  is. 


J.  B.  GRESSWELL,  m.r.c.v.s. 
Provincial  Veterinary  Surgeon  to  the  Royal  Agricultural  Society. 

VETERINARY  PHARMACOLOGY  AND  THERAPEU- 
TICS.   With  an  Index  of  Diseases  and  Remedies.    Fcap.  Svo,  5s. 


SAMUEL    D.    GROSS,  m.d.,  ll.d.,  d.c.l.  oxon. 

Professor  of  Surgery  in  the  Jefferson  Medical  College  of  Philadelphia. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES,  IN- 
JURIES, AND  MALFORMATIONS  OF  THE  URINARY 
BLADDER,  THE  PROSTATE  GLAND,  AND  THE  URETHRA. 
Third  Edition,  revised  and  edited  by  S.  W.  GROSS,  A.M.,  M.D., 
Surgeon  to  the  Philadelphia  Hospital.  Illustrated  by  170  engravings, 
8vo,  1 8s. 


SAMUEL  W.  GROSS,  a.m.,  m.d. 

Surgeon  to,  and  Lecturer  on  Clinical  Surgery  in,  the  Jefferson  Medical  College  Hospital, 
and  the  Philadelphia  Hospital,  &c. 

A  PRACTICAL  TREATISE  ON  TUMOURS  OF  THE 

MAMMARY  GLAND  :  embracing  their  Histology,  Pathology,  Dia- 
gnosis, and  Treatment.    With  Illustrations,  Svo,  los.  6d. 
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WILLIAM  A.  HAMMOND,  m.d. 

Professor  of  Menial  and  Nervous  Diseases  in  the  Medical  Department  of  the  University  of 

the  City  of  New  York,  &c. 

I. 

A  TREATISE  ON  THE  DISEASES  OF  THE  NERVOUS 

SYSTEM.    Seventh  edition,  with  112  Illustrations,  large  8vo,  25s. 

II. 

A  TREATISE  ON  INSANITY.    Large  8vo,  25s. 

III. 

SPIRITUALISM  AND  ALLIED  CAUSES  AND  CON- 
DITIONS OF  NERVOUS  DERANGEMENT.  With  Illustrations, 
post  8vo.  8s.  6d. 


ALEXANDER    HARVEY,  m.a.,  m.d. 

Emeritus  Professor  of  Materia  Medica  in  the  University  of  Aberdeen;  Consulting  Physician 
to  the  Aberdeen  Royal  Infirmary ,  &c. 

I. 

FIRST  LINES  OF  THERAPEUTICS  ;    as  based  on  the 

Modes  and  the  Processes  of  Healing,  as  occurring  Spontaneously  in  Dis- 
ease ;  and  on  the  Modes  and  the  Processes  of  Dying,  as  resulting 
Naturally  from  Disease.    In  a  series  of  Lectures.    Post  8vo,  5s. 


II. 

ON  THE  FCETUS  IN  UTERO  AS  INOCULATING  THE 

MATERNAL  WITH  THE  PECULIARITIES  OF  THE  PATER- 
NAL ORGANISM.  In  a  series  of  Essays  now  first  collected.  Fcap. 
Svo,  4s.  6d. 


ALEXANDER  HARVEY,  m.d. 
Emeritus  Professor  of  Materia  Medica  in  the  University  of  Aberdeen,  Src. 

AND 

ALEXANDER   DYCE  DAVIDSON,  m.d.,  f.r.s.  edin. 
Late  Regius  Professor  of  Materia  Medica  in  the  University  of  Aberdeen. 

SYLLABUS  OF  MATERIA  MEDICA  FOR  THE  USE 

OF  STUDENTS,  TEACHERS  AND  PRACTITIONERS  Based 
on  the  relative  values  of  articles  and  preparations  in  the  British 
Pharmacopoeia.    Eighth  Edition,  32mo,  is.  6d. 
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K.  M.  HEANLEY. 

Matron  of  Boston  Cottage  Hospital. 

A  MANUAL  OF  URINE  TESTING.    Compiled  for  the 

use  of  Matrons,  Nurses,  and  Probationers.    Post  8vo,  is.  6d. 


GRAILY  HEWITT,  m.d. 

Professor  of  Midwifery  and  Diseases  of  Women  in  University  College,  Obstetrical  Physician 
to  University  College  Hospital,  &c. 

OUTLINES    OP   PICTORIAL    DIAGNOSIS   OP  DIS- 
EASES OF  WOMEN.    Folio,  6s. 


C.    HIGGENS,  F.R.c.s, 

ophthalmic  Surgeon  to  Guy's  Hospital;  Lecturer  on  Ophthalmology  at  Guy's  Hospital 

Medical  School. 

MANUAL  OP  OPHTHALMIC  PRACTICE. 

Crown  8vo.  [Nearly  ready. 

[Lewis's  Practical  Series.] 


BERKELEY  HILL,  m.b.  lond.,  f.r.c.s. 

Professor  of  Clinical  Surgery  in  University  College;  Surgeort  to  University  College 
Hospital  and  to  the  Lock  Hospital. 

THE  ESSENTIALS  OP  BANDAGING.    With  directions 

for  Managing  Fractures  and  Dislocations  ;  for  administering  Ether  and 
Chloroform;  and  for  using  other  Surgical  Apparatus;  with  a  Chapter 
on  Surgical  Landmarks.  Sixth  Edition,  revised  and  enlarged,  Illustrated 
by  144  Wood  Engravings,  crown  8vo,  5s. 


BERKELEY  HILL,  m.b.  lond.,  f.r.c.s. 

Professor  of  Clinical  Surgery  in  University  College  ;  Surgeon  to  University  College 
Hospital  and  to  the  Lock  Hospital. 

AND 

ARTHUR  COOPER,  l.r.c.p.,  m.r.c.s. 

Surgeon  to  the  Westminster  General  Dispensary. 

I. 

SYPHILIS  AND  LOCAL  CONTAGIOUS  DISORDERS. 

Second  Edition,  entirely  re-written,  royal  Svo,  i8s. 

II. 

THE  STUDENT'S  MANUAL  OP  VENEREAL  DIS- 
EASES. Being  a  Concise  Description  of  those  Affections  and  of  their 
Treatment.    Fourth  Edition,  post  Svo,  2s.  6d. 
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SIR  W.  JENNER,  Bart.,  m.d. 
Physician  in  Ordinary  to  H.M.  the  Queen,  and  to  H.R.H.  the  Prince  oj  Wales. 

THE    PRACTICAL   MEDICINE    OF    TO-DAY:  Two 

Addresses  delivered  before  the  British  Medical  Association,  and  the 
Epidemiological  Society,  (i86g).    Small  8vo,  is.  6d. 


C.    M.    JESSOP,  M.R.c.p. 
Associate  of  King's  College,  London ;   Brigade  Surgeon  H.M.  British  Forces. 

ASIATIC  CHOLERA,  being  a  Report  on  an  Outbreak 

of  Epidemic  Cholera  in  1876  at  a  Camp  near  Murree  in  India.  With 
map,  demy  Svo,  2s.  6d. 


GEORGE  LINDSAY  JOHNSON,  m.a.,  m.b.,  b.c.  cantab. 

Clinical  Assistant,  late  House  Surgeon  and  Chloro/ormist,  Royal  Westminster  Ophthalmic 

Hospital,  &c. 

A  NEW  METHOD  OF  TREATING  CHRONIC  GLAU- 
COMA, based  on  Recent  Researches  into  its  Pathology.  With  Illus- 
trations and  coloured  frontispiece,  demy  Svo,  3s.  6d. 


NORMAN  KERR,  m.d.,  f.l.s. 

President  of  the  Society  for  the  Study  0/  Inebriety ;  Consulting  Physician,  Dalrymple  Home 

for  Inebriates,  etc. 

INEBRIETY :   its  Etiology,  Pathology,  Treatment,  and 
Jurisprudence.    Crown  Svo,  12s.  6d.  ly^^i  published. 


RUSTOMJEE  NASERWANJEE  KHORY,  m.d.  brux. 
Member  of  the  Royal  College  of  Physicians. 

THE  PRINCIPLES  AND  PRACTICE  OF  MEDICINE. 

Second  Edition,  revised  and  much  enlarged,  2  vols.,  large  Svo,  28s. 


NORMAN  W.  KINGSLEY,  m.d.s.,  d.d.s. 

President  of  the  Board  of  Censors  of  the  State  of  New  York;  Member  of  the  American 

A  cademy  of  Dental  Science,  &c. 

A    TREATISE    ON    ORAL     DEFORMITIES    AS  A 

BRANCH  OF  MECHANICAL  SURGERY.  With  over  350  Illustra- 
tions, Svo,  i6s. 
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E.  A.  KIRBY,  M.D.,  M.R.c.s.  eng. 

Late  Physician  to  the  City  Dispensary. 

I. 

A    PHARMACOPCEIA    OF    SELECTED  REMEDIES, 

WITH  THERAPEUTIC  ANNOTATIONS,  Notes  on  Alimentation 
in  Disease,  Air,  Massage,  Electricity  and  other  Supplementary  Remedial 
Agents,  and  a  Clinical  Index  ;  arranged  as  a  Handbook  for  Prescribers. 
Sixth  Edition,  enlarged  and  revised,  demy  4to,  7s. 

II. 

ON      THE      VALUE      OF     PHOSPHORUS     AS  A 

REMEDY  FOR  LOSS  OF  NERVE  POWER.  Sixth  Edition,  8vo, 
2S.  6d. 


J.  WICKHAM  LEGG,  f.r.c.p. 

Assistant  Physician  to  Saint  Bartholomew's  Hospital,  and  Lecturer  on  Pathological 
Anatomy  in  the  Medical  School. 

I. 

ON  THE  BILE,  JAUNDICE,  AND  BILIOUS  DISEASES. 

With  Illustrations  in  chromo-lithography,  719  pages,  roy.  8vo,  25s. 

II. 

A  GUIDE  TO  THE  EXAMINATION  OF  THE  URINE ; 

intended  chieflyfor  Clinical  Clerks  and  Students.  Sixth  Edition,  revised 
and  enlarged,  with  Illustrations,  fcap.  8vo,  2S.  6d. 

III. 

A     TREATISE     ON     HiEMOPHILIA,  SOMETIMES 

CALLED  THE  HEREDITARY  HEMORRHAGIC  DIATHESIS. 
Fcap.  4to,  7s.  6d. 


ARTHUR    H.    N.    LEWERS,    m.d.  lond.,  m.r.c.p.  lond. 

Assistant  Obstetric  Physician  to  the  London  Hospital;  Examiner  in  Midwifery  and 
Diseases  of  Women  to  the  Society  of  Apothecaries  of  London  ;  Physician 
to  Out-patients  at  the  Queen  Charlotte's  Lytng-in  Hospital,  etc, 

A  PRACTICAL  TEXTBOOK  OF  THE  DISEASES  OP 

WOMEN.    With  Illustrations,  crown  8vo,  8s.  6d.  [Ready. 

[Lewis's  Practical  Series.] 


DR.  GEORGE  LEWIN. 
Professor  at  the  Fr.  With.  University,  and  Surgcon-in-Chief  of  the  Syphilitic  Wards  and 
Shin  Disease  Wards  of  the  Chariti  Hospital,  Berlin. 

THE  TREATMENT  OF  SYPHILIS  WITH  SUBCUTA- 
NEOUS SUBLIMATE  INJECTIONS.  Translated  by  Dr.  Carl 
Prcegle,  and  Dr.  E.  H.  Gale,  late  Surgeon  United  States  Army. 
Small  8vo,  7s. 
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LEWIS'S  PRACTICAL  SERIES. 

Under  this  title  Mr.  Lewis  is  publishing  a  Series  of  Monographs,  em- 
bracing the  various  branches  of  Medicine  and  Surgery. 

The  volumes  are  written  by  well-known  Hospital  Physicians  and  Sur- 
geons, recognized  as  authorities  in  the  subjects  of  which  they  treat.  The 
works  are  intended  to  be  of  a  thoroughly  practical  nature,  calculated 
to  meet  the  requirements  of  the  general  practitioner,  and  to  present  the 
most  recent  information  in  a  compact  and  readable  form. 

MANUAL  OF  OPHTHALMIC  PRACTICE. 

By  C.  HIGGENS,  F.R.C.S.,  Ophthalmic  Surgeon  to  Guy's  Hospital;  Lecturer 
on  Ophthalmology  at  Guy's  Hospital  Medical  School.    Crown  8vo.  [Nearly  ready. 

A  PRACTICAL  TEXTBOOK  OF  THE  DISEASES  OF  WOMEN. 

By  ARTHUR  H.  N.  LEWERS,  M.D.  Lond.,  M.R.C.P.  Lond.,  Assistant  Ob- 
stetric Physician  to  the  London  Hospital ;  Examiner  in  Midwifery  and  Diseases 
of  Women  to  the  Society  of  Apothecaries  of  London  ;  Physician  to  Out-patients 
at  the  Queen  Charlotte's  Lying-in  Hospital,  etc.  With  Illustrations,  crown  8vo, 
8s.  6d.  [Ready. 

AN/ESTHETICS  THEIR  USES  AND  ADMINISTRATION. 

By  DUDLEY  W.  BUXTON,  M.D.,  B  S.,  Physician  to  St.  Marylebone's 
General  Dispensary  ;  Administrator  of  Anaesthetics  to  University  College  Hospi- 
tal and  to  the  Hospital  for  Women,  Soho  Square.    Crown  8vo,  4s.  [Ready. 

TREATMENT  OF  DISEASE  IN  CHILDREN:  INCLUDING  THE  OUT- 
LINES OF  DIAGNOSIS  AND  THE  CHIEF  PATHOLOGICAL  DIFFER- 
ENCES BETWEEN  CHILDREN  AND  ADULTS.  By  ANGEL  MONEY, 
M.D.,  M.R.C.P.,  Assistant  Physician  to  the  Hospital  for  Children,  Great  Ormond 
Street,  and  to  University  College  Hospital.  Crown  8vo,  los.  6d. 

ON  FEVERS:  THEIR  HISTORY,  ETIOLOGY,  DIAGNOSIS,  PROGNOSIS, 

AND  TREATMENT.  By  ALEXANDER  COLLIE,  M.D.  Aberd.,  Member 
of  the  Royal  College  of  Physicians  of  London  ;  Medical  Superintendent  of  the 
Eastern  Hospitals ;  Secretary  of  the  Epidemiological  Society  for  Germany  and 
Russia.    Illustrated  with  Coloured  Plates,  crown  8vo,  8s.  6d. 

HANDBOOK  OF  DISEASES  OF  THE  EAR  FOR  THE  USE  OF  STUDENTS 

AND  PRACTITIONERS.  By  URBAN  PRITCHARD,  M.D.  Edin.,  F.R.C.S. 
Eng.,  Professor  of  Aural  Surgery  at  King's  College,  London ;  Aural  Surgeon  to 
King's  College  Hospital ;  Senior  Surgeon  to  the  Royal  Ear  Hospital.  With 
Illustrations,  crown  8vo,  4s.  6d. 

A  PRACTICAL  TREATISE  ON   DISEASES  OF  THE  KIDNEYS  AND 

URINARY  DERANGEMENTS.  By  CHARLES  HENRY  RALFE,  M.A., 
M.D.  Cantab.,  Fellow  of  the  Royal  College  of  Physicians,  London;  Assistant 
Physician  to  the  London  Hospital;  Examiner  in  Medicine  to  the  University  of 
Durham,  etc.,  etc.  With  Illustrations,  crown  8vo,ios.  6d. 

DENTAL  SURGERY  FOR  GENERAL  PRACTITIONERS  AND  STUDENTS 

OF  MEDICINE.  By  ASHLEY  W.  BARRETT,  M.B.  Lond.,  M.R.C.S.,  L.D.S., 
Dental  Surgeon  to,  and  Lecturer  on  Dental  Surgery  and  Pathology  in  the  Medical 
School  of,  the  London  Hospital.   With  Illustrations,  cr.  8vo,  3s. 

BODILY  DEFORMITIES  AND  THEIR  TREATMENT:  A  HANDBOOK  OF 

PRACTICAL  ORTHOP/EDICS.  By  H.  A.  REEVES,  F.R.C.S.  Edin.,  Senior 
Assistant  Surgeon  and  Teacher  of  Practical  Surgery  at  the  London  Hospital; 
Surgeon  to  the  Royal  Orthoptcdic  Hospital,  &c.  With  numerous  Illustrations, 
cr.  8vo,  88.  6d. 

Further  volumes  will  be  announced  in  due  course. 
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LEWIS'S  POCKET  CASE  BOOK  EOR  PRACTITIONERS 

AND  STUDENTS.  Designed  by  A.  T.  BRAND,  M.D.  Roan,  with 
pencil,  3s.  6d.  nett. 


LEWIS'S   POCKET  MEDICAL  VOCABULARY. 
Over  200  pp.,  32010,  roan,  3s.  6d. 


T.    R.    LEWIS,    M.B.,  F.R.S.  ELECT,  ETC. 
Late  Fellow  of  the  Calcutta  University,  Surgeon-Major  Army  Medical  Staff,  etc. 

PHYSIOLOGICAL  AND  PATHOLOGICAL  RESEAR- 
CHES. Arranged  and  edited  by  Sir  Wm.  Aitken,  M.D.,  F.R.S. , 
G.  E.  DoBSON,  M.B.,  F.R.S.,  and  A.  E.  Brown,  B.Sc.  Crown  4to, 
portrait,  5  maps,  43  plates  including  15  chrome-lithographs,  and  67 
wood  engravings,  30s.  neit.  [yust  published. 


J.  S.  LOMBARD,  m.d. 
Formerly  Assistant  Professor  of  Physiology  in  Harvard  College. 

I. 

EXPERIMENTAL  RESEARCHES  ON  THE  REGIONAL 

TEMPERATURE  OF  THE  HEAD,  under  Conditions  of  Rest,  In- 
tellectual Activity  and  Emotion.    With  Illustrations,  8vo,  8s. 

II. 

ON  THE  NORMAL  TEMPERATURE  OF  THE  HEAD. 
8vo,  5s. 


WILLIAM  THOMPSON  LUSK,  a.m.,  m.d. 
Professor  of  Obstetrics  and  Diseases  of  Women  in  the  Bellevue  Hospital  Medical  College,  &c. 

THE  SCIENCE  AND  ART   OE  MIDWIFERY. 

Third  Edition,  with  numerous  Illustrations,  8vo,  i8s. 


JOHN    MACPHERSON,  m.d. 

Inspector-General  of  Hospitals  H.M.  Bengal  Army  {Retired). 
A  uthor  of  "  Cholera  in  its  Home,"  &c. 

I. 

ANNALS    OP    CHOLERA    FROM    THE  EARLIEST 

PERIODS  TO  THE  YEAR  1817.    With  a  map.    Demy  8vo,  7s.  6d. 

II. 

BATH,   CONTREXEVILLE,   AND    THE   LIME  SUL- 

PHATED  WATERS.    Crown  8vo,  2S.  6d. 
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DR.  V.  MAGNAN. 

Physician  to  St.  Ann  Asylum,  Paris ;  Laureate  of  tht  Institute. 

ON    ALCOHOLISM,  the  Various  Forms  of  Alcoholic 

Delirium  and  their  Treatment.  Translated  by  W,  S.  Greenfield, 
M.D.,  M.R.C.P.    8vo,  7S.  6d. 


A.  COWLEY  MALLEY,  b.a.,  m.b.,  b.ch.  t.c.d; 

PHOTO-MICROGRAPHY;    including  a  description  of 

the  Wet  Collodion  and  Gelatine-Bromide  Processes,  together  with  the 
best  methods  of  Mounting  and  Preparing  Microscopic  Objects  for  Photo- 
Micrography.  Second  Edition,  with  Photographs  and  Illustrations, 
crown  8vo,  ys.  6d. 


PATRICK  MANSON,  m.d.,  cm. 

•  Amoy,  China. 

THE  FILARIA  SANGUINIS  HOMINIS  ;  AND  CER- 
TAIN NEW  FORMS  OF  PARASITIC  DISEASE  IN  INDIA, 
CHINA,  AND  WARM  COUNTRIES.  Illustrated  with  Plates  and 
Charts.    8vo,  los.  6d. 


PROFESSOR  MARTIN. 

MARTIN'S  ATLAS  OF  OBSTETRICS  AND  GYNECO- 
LOGY. Edited  by  A.  Martin,  Decent  in  the  University  of  Berlin, 
Translated  and  edited  with  additions  by  Fancourt  Barnes,  M.D., 
M.R.C  P,,  Physician  to  the  Chelsea  Hospital  for  Women  ;  Obstetric 
Physician  to  the  Great  Northern  Hospital ;  and  to  the  Royal 
Maternity  Charity  of  London,  &c.  Medium  4to,  Morocco  half  bound, 
31s.  6d.  nett. 


WILLIAM  MARTINDALE,  f.c.s. 

Late  Examiner  of  the  Pharmaceutical  Society,  and  late  Teacher  of  Pharmacy  and  Demon' 
strator  of  Materia  Medica  at  University  College. ' 

AND 

W.  WYNN  WESTCOTT,  m.b.  lond. 

Deputy  Coroner  for  Central  Middlesex. 

THE  EXTRA  PHARMACOPCE3IA  with  the  additions  in- 
troduced into  the  British  Pharmacopoeia,  1885,  and  Medical  References, 
and  a  Therapeutic  Index  of  Diseases  and  Symptoms.  Fourth  Edition, 
revised  with  numerous  additions,  limp  roan,  med.  24mo,  7s. 
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WILLIAM  MARTINDALE,  f.c.s. 
Late  Examiner  of  the  Pharmaceutical  Society,  &c. 

COCA,  COCAINE,  AND   ITS   SALTS :    their  History, 
Medical  and  Economic  Uses,  and  Medicinal  Preparations.  Fcap.  8vo,  2S. 


MATERIA  MEDICA  LABELS. 

Adapted  for  Public  and  Private  Collections.    Compiled  from  the  British 
Pharmacopoeia  of  1885.    The  Labels  are  arranged  in  Two  Divisions: — 

Division  I. — Comprises,  with  few  exceptions,  Substances  of  Organ- 
ized Structure,  obtained  from  the  Vegetable  and  Animal  King- 
doms. 

Division  II. — Comprises  Chemical  Materia  Medica,  including  Alco- 
hols, Alkaloids,  Sugars,  and  Neutral  Bodies. 

On  plain  paper,  los.  6d.  nett.    On  gummed  paper,  12s.  6d.  nett. 
*,*  Specimens  of  the  Labels,  of  which  there  are  over  450,  will  be  sent  on  application. 


S.  E.  MAUNSELL,  l.r.c.s.i. 
Surgeon-Major,  Medical  Staff. 

NOTES    OF    MEDICAL    EXPERIENCES   IN  INDIA 

PRINCIPALLY  WITH  REFERENCE  TO  DISEASES  OF  THE 
EYE.    With  Map,  post  8vo,  3s.  6d. 


J.  F.  MEIGS,  M.D. 
Consulting  Physician  to  the  Children's  Hospital,  Philadelphia. 

AND 

W.  PEPPER,  M.D. 

Lecturer  on  Clinical  Medicine  in  the  University  of  Pennsylvania. 


A   PRACTICAL  TREATISE  ON  THE  DISEASES  OP 

CHILDREN.    Seventh  Edition,  revised  and  enlarged,  roy.  8vo,  28s. 
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Wm.  JULIUS  MICKLE,  m.d.,  f.r.c.p.  lond. 

Medical  Superintendent,  Grove  Hall  Asylum,  London,  &c. 

I. 

GENERAL  PARALYSIS   OF   THE  INSANE. 

Second  Edition,  enlarged  and  rewritten,  8vo,  14s. 

II. 

ON  INSANITY  IN  RELATION  TO   CARDIAC  AND 

AORTIC  DISEASE  AND  PHTHISIS.    Crown  8vo,  3s.  6d. 


KENNETH  W.  MILLICAN,  b.a.  cantab.,  m.r.c.s. 

THE  EVOLUTION  OF  MORBID  GERMS  :  A  Contribu- 

bution  to  Transcendental  Pathology.    Cr.  8vo,  3s.  6d. 


ANGEL    MONEY,   m.d.,  m.r.c.p. 

Assistant  Physician  to  the  Hospital  for  Children,  Great  Ormond  Street,  and  to 

University  College  Hospital. 

TREATMENT  OF  DISEASE  IN  CHILDREN:  IN- 
CLUDING THE  OUTLINES  OF  DIAGNOSIS  AND  THE 
CHIEF  PATHOLOGICAL  DIFFERENCES  BETWEEN  CHILD- 
REN AND  ADULTS.    Crown  8vo,  los.  6d. 

[Lewis's  Practical  Series.] 


E.  A.  MORSHEAD,  m.r.c.s.,  l.r.c.p. 

Assistant  to  the  Professor  of  Medicine  in  University  College,  London. 

TABLES   OF   THE    PHYSIOLOGICAL   ACTION  OF 

DRUGS.    Fcap.  8vo,  is. 


A.    STANFORD    MORTON,  m.b.,  f.r.c.s.  ed. 

Surgeon  to  the  Royal  South  London  Ophthalmic  Hospital. 

REFRACTION  OF  THE  EYE:   Its  Diagnosis,  and  the 
Correction  of  its  Errors.    Third  Edition,  with  Illustrations,  small  8vo. 

38. 
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C.  W.  MANSELL  MOULLIN,  m.a.,  m.d.  oxon.,  f.r.c.s.  eng. 

Assistant  Surgeon  and  Senior  Demonstrator  of  A  natomy  at  the  London  Hospital ;  formerly 
Radclijfe  Travelling  Fellow  and  Fellow  of  Pembroke  College,  Oxford. 

SPEAINS;    THEIR  CONSEQUENCES  AND  TREAT- 
MENT.   Crown  8vo,  5s.  \_Now  ready. 


PAUL  F.  MUNDE,  m.d. 

Professor  of  Gynecology  at  the  New  York  Polyclinic;  President  of  the  New  York  Obstetrical 
Society  and  Vice-President  of  the  British  Gynecological  Society,  &c. 

THE  MANAGEMENT  OF  PREGNANCY,  PARTURI- 
TION, AND  THE  PUERPERAL  STATE,  NORMAL  AND  AB- 
NORMAL.   Square  8vo,  3s.  6d.  ijust  published. 


WILLIAM    MURRELL,  m.d.,  f.r.c.p. 
Lecturer  on  Materia  Medica  and  Therapeutics  at  Westminster  Hospital;  Examiner  in 
Materia  Medica  to  the  Royal  College  of  Physicians  of  London,  etc. 


MASSAGE  AS  A  MODE  OP  TREATMENT. 

Third  Edit.,  with  Illustrations,  crown  8vo,  4s.  6d.  {jfust  published. 

II. 

WHAT    TO  DO   IN  CASES   OP  POISONING. 

Fifth  Edition,  royal  32010,  3s.  6d. 


III. 

NITRO- GLYCERINE  AS  A  REMEDY  FOR  ANGINA 

PECTORIS.    Crown  8vo,  3s.  6d. 


DR.  FELIX  von  NIEMEYER. 
Late  Professor  of  Pathology  and  Therapeutics ;  Director  of  the  Medical  Clinic  of  the 

University  of  Tubingen. 

A  TEXT-BOOK  OP  PRACTICAL  MEDICINE,  WITH 

PARTICULAR  REFERENCE  TO  PHYSIOLOGY  AND  PATHO- 
LOGICAL  ANATOMY.  Translated  from  the  Eighth  German  Edition, 
by  special  permission  of  the  Author,  by  George  H.  Humphrey,  M.D., 
and  Charles  E.  Hackley,  M.D.  Revised  Edition,  3  vols.,  large  8vo,  36s. 
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GEORGE   OLIVER,  m.d.,  f.r.c.p. 


THE  HARROGATE  "WATERS:  Data  Chemical  and  Therapeu- 
tical, with  notes  on  the  Climate  of  Harrogate.  Addressed  to  the 
Medical  Profession.    Crown  8vo,  with  Map  of  the  Wells,  3s.  6d. 


II. 

ON  BEDSIDE  URINE  TESTING:  a  Cnnical  Guide  to  the 

Observation  of  Urine  in  the  course  of  Work.  Third  Edition,  revised 
and  enlarged,  fcap.  8vo,  3s.  6d. 


SAMUEL  OSBORN,  f.r.c.s. 
Assistant-Surgeon  to  the  Hospital  jor  Women ;  Surgeon  Royal  Naval  Artillery  Volunteers. 

I. 

AMBULANCE     LECTURES :    FIRST  AID.     With  Illus- 
trations, fcap.  8vo,  IS.  6d. 

II. 

AMBULANCE  LECTURES:  NURSING.   With  Illustrations, 
fcap.  8vo,  IS.  6d. 


ROBERT  W.  PARKER. 
Surgeon  to  the  East  London  Hospital  for  Children,  and  to  the  Grosvenor  Hospital  for 

Women  and  Children. 

TRACHEOTOMY    IN    LARYNGEAL  DIPHTHERIA, 

AFTER  TREATMENT  AND  COMPLICATIONS.  Second  Edition. 
With  Illustrations,  8vo,  5s. 

CONGENITAL    CLUB-FOOT;    ITS    NATURE  AND 

TREATMENT.  With  special  reference  to  the  subcutaneous  division 
of  Tarsal  Ligaments.    8vo,  7s.  6d. 


JOHN  S.  PARRY,  m.d. 
Obstetrician  to  the  Philadelphia  Hospital,  Vice-President  of  the  Obstetrical  and  Pathologi- 
cal Societies  of  Philadelphia,  &e. 

EXTRA-UTERINE  PREGNANCY  ;   Its  Causes,  Species, 

Pathological  Anatomy,  Clinical  History,  Diagnosis,  Prognosis  and 
Treatment.    8vo,  8s. 
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E.   RANDOLPH    PEASLEE,  m.d.,  ll.d. 

Late  Professor  of  Gynaecology  in  the  Medical  Department  of  Dartmouth  College  ;  President 
of  the  New  York  Academy  of  Medicine,  Src,  &c. 

OVARIAN  TUMOURS  :   Their  Pathology,  Diagnosis,  and 
Treatment,  especially  by  Ovariotomy.    Illustrations,  roy.  8vo,  i6s. 


G.  V.  POORE,  M.D.,  F.R.C.P. 

Professor  of  Medical  Jurisprudence,  University  College;  Assistant  Physician  to,  and  Physi- 
cian in  charge  of  the  Throat  Department  of,  University  College  Hospital. 

LECTURES  ON  THE  PHYSICAL  EXAMINATION  OP 

THE  MOUTH  AND  THROAT.  With  an  Appendix  of  Cases.  8vo, 
3S.  6d. 


R.  DOUGLAS  POWELL,  m.d.,  f.r.c.p.,  m.r.c.s. 

Physician  Extraordinary  to  H.M.  the  Queen  ;  Physician  to  the  Middlesex  Hospital,  and 
Physician  to  the  Hospital  for  Consumption  and  Diseases  of  the  Chest  at  Brompton. 

DISEASES  OF  THE  LUNGS  AND  PLEURA,  INCLUD- 
ING CONSUMPTION.  Third  Edition,  entirely  rewritten  and  en- 
larged.   With  coloured  plates  and  wood  engravings,  8vo,  i6s. 


URBAN    PRITCHARD,   m.d.  edin.,  f.r.c.s.  eng. 

Professor  of  Aural  Surgery  at  King's  College,  London ;  Aural  Surgeon  to  King's  College 
Hospital;  Senior  Surgeon  to  the  Royal  Ear  Hospital. 

HANDBOOK  OF  DISEASES  OF  THE  EAR  FOR  THE 

USE  OF  STUDENTS  AND  PRACTITIONERS,  With  Illustra- 
tions, crown  8vo,  4s.  6d. 

L  [Lewis's  Practical  Series.] 


CHARLES  W.  PURDY,  m.d.  (queen's  univ.) 
Professor  of  Genito-Urinary  and  Renal  Diseases  in  the  Chicago  Polyclinic,  &c.,  &c. 

BRIGHT'S  DISEASE  AND  THE  ALLIED  AFFECTIONS 
OF  THE  KIDNEYS.    With  Illustrations,  large  8vo,  8s.  6d. 
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CHARLES  HENRY  RALFE,  m.a.,  m.d.  cantab.,  f.r.c.p.  lond. 

Assistant  Physician  to  the  London  Hospital;  Examiner  in  Medicine  to  the  University  of 

Durham,  etc.,  etc. 

A  PRACTICAL  TREATISE  ON   DISEASES   OE  THE 

KIDNEYS  AND  URINARY  DERANGEMENTS.  With  lUustra- 
tions,  crown  8vo,  los.  6d. 

[Lewis's  Practical  Series.] 


H.   A.    REEVES,   f.r.c.s.  edin. 

Senior  Assistant  Surgeon  and  Teacher  of  Practical  Surgery  at  the  London  Hospital; 
Surgeon  to  the  Royal  Orthopcedic  Hospital. 

BODILY  DEFORMITIES  AND  THEIR  TREATMENT  : 

A  HANDBOOK  OF  PRACTICAL  ORTHOPEDICS.  With  numer- 
ous Illustrations,  crown  8vo,  8s.  6d. 

[Lewis's  Practical  Series.] 


RALPH  RICHARDSON,  m.a.,  m.d. 

Fellow  of  the  College  of  Physicians,  Edinburgh. 

ON  THE  NATURE  OP  LIFE  :  An  Introductory  Chap- 
ter to  Pathology.  Second  Edition,  revised  and  enlarged.  Fcap.  4to, 
los.  6d. 


W.   RICHARDSON,  m.a.,  m.d.,  m.r.c.p. 

REMARKS  ON  DIABETES,  ESPECIALLY  IN  REFER- 
ENCE TO  TREATMENT.    Demy  8vo,  4s.  6d. 


SYDNEY  RINGER,  m.d.,  f.r.s. 
Professor  of  the  Principles  and  Practice  of  Medicine  in  University  College;  Physician  to, 
and  Professor  of  Clinical  Medicine  in,  University  College  Hospital. 

I. 

A  HANDBOOK  OF  THERAPEUTICS.    Twelfth  Edition, 
thoroughly  revised,  8vo.  [/m  the  press. 

II. 

ON   THE  TEMPERATURE  OF   THE   BODY  AS 

A  MEANS  OF  DIAGNOSIS  AND  PROGNOSIS  IN  PHTHISIS. 
Second  Edition,  small  8vo,  2s.  6d. 
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FREDERICK  T.  ROBERTS,  m.d.,  b.sc,  f.r.c.p. 

Examiner  in  Medicine  at  the  Royal  College  of  Surgeons  ;  Professor  of  Therapeutics  in 
University  College;  Physician  to  University  College  Hospital;  Physician  to 
Brompton  Consumption  Hospital,  &c. 


I. 

A.  HANDBOOK  OF  THE  THEORY  AND  PRACTICE 

OF  MEDICINE.  Seventh  Edition,  with  Illustrations,  in  one  volume, 
large  8vo,  2IS.  [In  the  press. 


II. 

THE  OFFICINAL  MATERIA  MEDICA. 

Second  Edition,  entirely  rewritten  in  accordance  with  the  latest  British 
Pharmacopoeia,  fcap.  8vo,  7s.  6d,  [5^«sf  published. 


R.  LAWTON  ROBERTS,  m.d.,  m.r.c.s. 

ILLUSTRATED  LECTURES  ON  AMBULANCE  WORK. 

Second  Edition,  copiously  Illustrated,  crown  8vo,  2s.  6d. 


A.  R.  ROBINSON,  m.b.,  l.r.c.p.,  and  l.r.c.s.  edin. 
Professor  of  Dermatology  at  the  New  York  Polyclinic. 

A  MANUAL   OP   DERMATOLOGY.   With  88  Illustrations, 
large  8vo,  21s. 


D.  B.  St.  JOHN  ROOSA,  m.a.,  m.d. 

Professor  of  Diseases  of  the  Eye  and  Ear  in  the  University  of  the  City  of  New  York ;  Surgeon 
to  the  Manhattan  Eye  and  Ear  Hospital ;  Consulting  Surgeon  to  the  Brooklyn  Eye 
and  Ear  Hospital,  &c.,  &c. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  OF 

THE  EAR,  including  the  Anatomy  of  the  Organ.  Sixth  Edition, 
Illustrated  by  wood  engravings  and  chromo-lithographs,  large  8vo,  25s. 
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ROBSON  ROOSE,  m.d. 
Fellow  of  the  Royal  College  of  Physicians  in  Edinburgh. 

GOTJT,   AND  ITS    RELATIONS    TO    DISEASES  OF 

THE  LIVER  AND  KIDNEYS.     Fifth  Edition,  crown  8vo,  3s.  6d. 

[yust  published, 

NERVE  PROSTRATION  AND  OTHER  FUNCTIONAL 

DISORDERS  OF  DAILY  LIFE.    Crown  8vo.  [/«  the  press. 


J.  BURDON   SANDERSON,  m.d.,  ll.d.,  f.r.s. 

Jodrell  Professor  of  Physiology  in  University  College,  London. 

UNIVERSITY  COLLEG-E  COURSE    OF  PRACTICAL 

EXERCISES  IN  PHYSIOLOGY.  With  the  co-operation  of  F.  J.  M. 
Page,  B.Sc,  F.C.S.  ;  W.  North,  B.A.,  F.C.S.,  and  Aug.  Waller,  M.D. 
Demy  8vo,  3s.  6d. 


W.  H.  O.  SANKEY,  m.d.  lond.,  f.r.c.p. 

Late  Lecturer  on  Mental  Diseases,  University  College  and  School  of  Medicine  for  Women, 
London  ;  Formerly  Medical  Superintendent  (Female  Department)  of  Hanwell 
Asylum;  President  of  Medico-Psychological  Society,  &c. 

LECTURES  ON  MENTAL  DISEASE.    Second  Edition,  with 
coloured  plates,  Svo,  12s.  6d. 


JOHN  SAVORY. 
Member  of  the  Society  of  Apothecaries,  London. 

A   COMPENDIUM   OF  DOMESTIC   MEDICINE  AND 

COMPANION  TO  THE  MEDICINE  CHEST:  Intended  as  a 
source  of  easy  reference  for  Clergymen,  Master  Mariners,  and  Tra- 
vellers ;  and  for  Families  resident  at  a  distance  from  professional  assist- 
ance.   Tenth  Edition,  sm.  Svo,  5s.  [ATow  ready. 


DR.  B.  S.  SCHULTZE 

THE  PATHOLOGY  AND  TREATMENT  OF  DIS- 
PLACEMENTS OF  THE  UTERUS.  Translated  by  A.  V.  Macan, 
B.A.,  M.B.,  Master  of  the  Rotunda  Lying-in  Hospital,  Dublin,  and 
J.  J.    Macan,    M.A.,   M.R.C.S.     With  Illustrations,  medium  Svo. 

[In  the  press. 
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JOHN  V.  SHOEMAKER,  a.m.,  m.d. 
Professor  of  Skin  Diseases  in  the  Medico-Chirurgical  College  and  Hospital  of  Philadelphia  ; 
Physician  to  the  Philadelphia  Hospital  for  Diseases  of  the  Sktn. 

A  PRACTICAL  TREATISE  ON"  DISEASES   OF  THE 
SKIN.    Coloured  Plates  and  other  Illustrations,  large  8vo,  24s. 


WM.  JAPP  SINCLAIR,  m.a.,  m.d. 
Honorary  Physician  to  the  Manchester  Southern  Hospital  for  Women  and  Children,  and 
Manchester  Maternity  Hospital, 

ON  GOWORRHCEAL  INFECTION  IN  WOMEN. 

Post  8vo,  4s.  i3^ust  published. 


ALDER   SMITH,  m.b.  lond.,  f.r.c.s. 

Resident  Medical  Officer,  Christ's  Hospital,  London. 

RINGWORM:  Its  Diagnosis  and  Treatment. 

Third  Edition,  enlarged,  with  Illustrations,  fcap.  8vo,  5s.  6d. 


J.  LEWIS  SMITH,  M.D. 

Phystctan  to  the  New  York  Infants'  Hospital;  Clinical  Lecturer  on  Diseases  of  Children 
in  Bellevue  Hospital  Medical  College. 

A   TREATISE   ON    THE    DISEASES    OP  INFANCY 

AND  CHILDHOOD.    Fifth  Edition,  with  Illustrations,  large  Svo,  21s 


FRANCIS  W.  SMITH,  m.b.,  b.s. 

THE  SALINE  WATERS  OF  LEAMINGTON.  Second  Edit., 
with  Illustrations,  crown  Svo,  is.  nett. 


JAMES  STARTIN,  m.b.,  m.r.c.s. 

Surgeon  and  Joint  Lecturer  to  St.  John's  Hospital  for  Diseases  of  the  Skin. 

LECTURES    ON    THE    PARASITIC    DISEASES  OF 

THE  SKIN.  VEGETOID  AND  ANIMAL.  With  Illustrations, 
crown  Svo,  2s.  6d. 


LEWIS  A.  STIMSON,  b.a.,  m.d. 
Surgeon  to  the  Presbyterian  and  Bellevue  Hospitals  ;  Professor  of  Clinical  Surgery  in  the 
Medical  Faculty  of  the  University  of  the  City  of  New  York,  &c. 

A  MANUAL  OF  OPERATIVE  SURGERY. 

Second  Edition,  with  three  hundred  and  forty-two  Illustrations,  post 
Svo,  los.  6d.  lJust  published. 
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ADOLF  STRUMPELL. 

Director  of  the  Medical  Clinic  in  the  University  of  Erlangen. 

A    TEXT-BOOK    OP    MEDICINE    FOR  STUDENTS 

AND  PRACTITIONERS.  Translated  from  the  latest  German  edition 
by  Dr.  H.  F.  Vickery  and  Dr.  P.  C.  Knapp,  with  Editorial  Notes  by 
Dr.  F.  C.  Shattuck,  Visiting  Physician  to  the  Massachusetts  General 
Hospital,  etc.  Complete  in  one  large  vol.,  imp.  8vo,  with  iii  Illustra- 
tions, 28s.  [jfust  published. 


JUKES  DE  STYRAP,  m.kq.c.p.,  etc. 

Physician-Extraordinary,  late  Physician  in  Ordinary,  to  the  Salop  Infirmary  ;  Consulting 
Physician  to  the  Sotith  Salop  and  Montgomeryshire  Infirmaries,  etc. 

THE  MEDICO-CHIRURGICAL  TARIFFS  PREPARED 

FOR  THE  LATE  SHROPSHIRE  ETHICAL  BRANCH  OF  THE 
BRITISH  MEDICAL  ASSOCIATION.  Fourth  Edition,  fcap.  4to, 
revised  and  enlarged,  2S.  nett. 


C.  VV".  SUCKLING,  m.d.  lond.,  m.r.c.p. 

Professor  of  Materia,  Medica  and  Therapeutics  at  the  Queen's  College,  Physician  to  the 
Queen's  Hospital,  Birmingham,  etc. 

ON    THE    DIAGNOSIS    OF     DISEASES    OF  THE 

BRAIN,  SPINAL  CORD,  AND  NERVES.  With  Illustrations, 
crown  Svo,  8s.  6d. 


JOHN  BLAND  SUTTON,  f.r.c.s. 

Lecturer  on  Comparative  Anatomy,  Senior  Demonstrator  of  Anatomy,  aiid  Assistant  Surgeon 
to  the  Middlesex  Hospital ;  Erasmus  Wilson  Lecturer,  Royal  College  of 
Surgeons,  England. 

LIGAMENTS :  THEIR  NATURE  AND  MORPHOLOGY. 

With  numerous  Illustrations,  post  8vo,  4s.  6d. 


HENRY  R.  SWANZY,  a.m.,  m.b.,  f.r.c.s.i. 

Examiner  in  Ophthalmic  Surgery  in  the  Royal  University  of  Ireland,  and  to  the  Conjoint 
Board  of  the  King  and  Queen's  College  of  Physicians  and  Royal  College  of 
Surgeons,  Ireland  ;  Surgeon  to  the  National  Eye  and  Ear 
Infirmary,  Dublin  ;  Ophthalmic  Surgeon  to  the 
Adelaide  Hospital,  Dublin. 

A  HANDBOOK  OF  THE  DISEASES  OF  THE  EYE  AND 

THEIR  TREATMENT.  Second  Edition,  Illustrated  with  wood- 
engravings,  colour  tests,  etc.,  small  Svo,  los.  6d.         [y'«'  published. 


Catalogue  of  Works  Published  by  H.  K.  Lewis. 


27 


EUGENE  S.  TALBOT,  m.d.,  d.d.s. 

Professor  of  Dental  Surgery  in  the  Woman's  Medical  College ;  Lecturer  on  Dental 
Pathology  and  Surgery  in  Rush  Medical  College,  Chicago. 

IRREGULARITIES   OF    THE    TEETH  AND  THEIR 

TREATMENT.    With  152  Illustrations,  royal  8vo,  los.  6d. 


JOHN  DAVIES  THOMAS,  m.d.  lond.,  f.r.c.s.  eng. 

Physician  to  the  Adelaide  Hospital,  S.  Australia, 

I. 

HYDATID  DISEASE,  WITH  SPECIAL  REFERENCE 

TO  ITS  PREVALENCE  IN  AUSTRALIA.    Demy  8vo,  los.  6d. 


II. 

HYDATID  DISEASE  OF  THE  LUNGS.   Demy  8vo,  2s. 


HUGH  OWEN  THOMAS,  m.r.c.s. 
I. 

DISEASES    OP    THE    HIP,    KNEE,   AND  ANKLE 

JOINTS,  with  their  Deformities,  treated  by  a  new  and  efficient  method. 
Third  Edition,  Svo,  25s. 


CONTRIBUTIONS  TO  SURGERY  AND  MEDICINE  :— 

Part  i. — Intestinal  Obstruction ;  with  an  Appendix  on  the  Action  of 
Remedies.  los. 

1,  2. — The  Principles  of  the  Treatment  of  Joint  Disease,  Inflamma- 
tion, Anchylosis,  Reduction  of  Joint  Deformity,  Bone  Set- 
ting. 5s. 

,t  3- — Fractures,  Dislocations,  Diseases  and  Deformities  of  the 
Bones  of  the  Trunk  and  Upper  Extremities.  los. 

»  4- — The  Collegian  of  1666  and  the  Collegians  of  1885  ;  or  what  is 
recognised  treatment  ?    2s.  6d. 

I)     5- — On  Fractures  of  the  Lower  Jaw.  is. 

>.     6. — The  Principles  of  the  Treatment  of  Fractures  and  Disloca- 
tions. lOS. 

)i     8. — The  Inhibition  of  Nerves  by  Drugs.    Proof  that  Inhibitory 
Nerve-Fibres  do  not  exist,  is. 
(Parts  7,  9  and  10  are  in  preparation). 
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J.  ASHBURTON  THOMPSON,  m.r.c.s. 

Late  Surgeon  at  King's  Cross  to  the  Great  Northern  Railway  Company. 

PREE  PHOSPHORUS  IN  MEDICINE  "WITH  SPE- 
CIAL REFERENCE  TO  ITS  USE  IN  NEURALGIA.  A  contribution 
to  Materia  Medica  and  Therapeutics.  An  account  of  the  Historj',  Phar- 
maceutical Preparations,  Dose,  Internal  Administration,  and  Therapeu- 
tic uses  of  Phosphorus ;  with  a  Complete  Bibliography  of  this  subject, 
referring  to  nearly  200  works  upon  it.    Demy  8vo,  7s.  6d. 


J.  C.  THOROWGOOD,  m.d. 

Assistant  Physician  to  the  City  of  London  Hospital  for  Diseases  of  the  Chest. 

THE    CLIMATIC  TREATMENT    OF  CONSUMPTION 

AND  CHRONIC  LUNG  DISEASES.   Third  Edition,  post  Svo,  3s  6d. 


EDWARD  T.  TIBBITS,  m.d.  lond. 

Physician  to  the  Bradford  Infirmary  ;  and  to  the  Bradford  Fever  Hospital. 

MEDICAL  FASHIONS  IN  THE  NINETEENTH  CEN- 
TURY, including  a  Sketch  of  Bacterio-Mania  and  the  Battle  of  the 
Bacilli.    Crown  Svo,  2S.  6d. 


H.    H.    TOOTH,    M.A.,  M.D.,  M.R.C.P, 

Assistant  Demonstrator  of  Physiology  at  St.  Bartholomew's  Hospital. 

THE  PERONEAL  TYPE  OF  PROGRESSIVE  MUSCU- 
LAR ATROPHY.    Svo,  is. 


FREDERICK  TREVES,  f.r.c.s. 

Hunterian  Professor  at  the  Royal  College  of  Surgeons  of  England  ;  Surgeon  to  and  Lccturei 
on  A  natomy  at  the  London  Hospital. 

THE  ANATOMY  OF  THE  INTESTINAL  CANAL  AND 

PERITONEUM  IN  MAN.    Hunterian  Lectures,  18S5.    410,  as.  6d. 


D.  HACK  TUKE,  m.d.,  ll.d. 

Fellow  of  the  Royal  College  of  Physicians,  London. 


THE    INSANE    IN    THE    UNITED    STATES  AND 

CANADA.    Demy  Svo,  7s.  6d, 
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LAURENCE  TURNBULL,  m.d.,  ph.g. 
Aural  Surgeon  to  Jefferson  Medical  College  Hospital,  &c.,  &c. 

A-RTinCIAL  ANESTHESIA  :   A  Manual  of  Ansesthetio 

Agents,  and  their  Employment  in  the  Treatment  of  Disease.  Second 
Edition,  with  Illustrations,  crown  8vo,  5s. 


DR.  R.  ULTZMANN. 

ON  STERILITY  AND  IMPOTENCE  IN  MAN.  Translated 
from  the  German  with  notes  and  additions  by  Arthur  Cooper,  L.R.C.P., 
M.R.C.S.,  Surgeon  to  the  Westminster  General  Dispensary.  With  Illus- 
trations, fcap.  8vo,  2s.  6d. 


W.  H.  VAN   BUREN,  m.d.,  ll.d. 

Professor  of  Surgery  in  the  Bellevue  Hospital  Medical  College. 

DISEASES   OP  THE  RECTUM :    And  the  Surgery  of 
the  Lower  Bowel.    Second  Edition,  with  Illustrations,  8vo,  14s. 


RUDOLPH  VIRCHOW,  m.d. 
Professor  in  the  University,  and  Member  of  the  Academy  of  Sciences  of  Berlin,  &c.,  &c. 

INFECTION  -  DISEASES     IN    THE    ARMY,  Chiefly 

Wound  Fever,  Typhoid,  Dysentery,  and  Diphtheria.  Translated  from 
the  German  by  John  James,  M.B.,  F.R.C.S.    Fcap.  Svo,  is.  6d. 


ALFRED  VOGEL,  m.d. 

Professor  of  Clinical  Medicine  in  the  University  of  Dorp  at,  Russia, 

A  PRACTICAL  TREATISE  ON  THE   DISEASES  OF 

CHILDREN.  Third  Edition,  translated  and  edited  by  H.  Raphael, 
M.D.,  from  the  Eighth  German  Edition,  illustrated  by  six  lithographic 
Plates,  part  coloured,  royal  Svo,  iSs. 


A.  DUNBAR  WALKER,  m.d.,  cm. 

THE  PARENT'S  MEDICAL  NOTE  BOOK.  Oblong  post  Svo, 
cloth,  IS.  6d. 
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JOHN  RICHARD  WARDELL,  m.d.  edin.,  f.r.c.p.  lond. 

Late  Consulting  Physician  to  the  General  Hospital  Tunbridge  Wells. 

CONTIlIBUTIOTirS  TO  PATHOLOGY  AND  THE  PRAC- 
TICE OF  MEDICINE.    Medium  8vo,  21s. 


W.   SPENCER  WATSON,  f.r.c.s.  eng.,  b.m.  lond. 
Surgeon  to  the  Great  Northern  Hospital ;  Surgeon  to  the  Roval  South  London  Ophthalmic 

Hospital. 

I. 

DISEASES    OP   THE    NOSE   AND   ITS  ACCESSORY 

CAVITIES.    Profusely  Illustrated.    Demy  8vo,  i8s. 

II, 

EYEBALL-TENSION :    Its  Effects  on  the  Sight  and  its 
Treatment.    With  woodcuts,  p.  Bvo,  2s.  6d. 

III. 

ON  ABSCESS  AND  TUMOURS  OF  THE  ORBIT.  Post 

Svo,  2s.  6d. 


FRANCIS  H.  WELCH,  f.r.c.s. 

Surgeon  Major,  A. M.D. 

ENTERIC  FEVER :  as  Illustrated  by  Army  Data  at  Home 

and  Abroad,  its  Prevalence  and  Modifications,  .(Etiology,  Pathology  and 
Treatment.    Svo,  5s.  fid. 


W.  WYNN  WESTCOTT,  m.b. 

Deputy  Coroner  for  Central  Middlesex. 

SUICIDE ;   its  History,  Literature,  Jurisprudence,  and 

Prevention.    Crown  Svo,  6s. 


JOHN  WILLIAMS,  m.d.,  f.r.c.p. 

Professor  0/  Midwifery  in  University  College,  London  ;  Obstetric  Physician  to  University 
College  Hospital ;  Physician  Accoucheur  to  H.R.H.  Princess  Beatrice,  etc. 

CANCER  OP  THE  UTERUS :   Being  the  Harveian  Lac- 
tures  for  1886.    Illustrated  with  Lithographic  Plates,  royal  Svo,  los.  6d. 

[^ust  published. 


E.   T.    WILSON,  B.M.  oxoN.,  f.r.c.p.  lond. 

Physician  to  the  Cheltenham  General  Hospital  and  Dispensary. 

DISINFECTANTS  AND  HOW  TO   USE   THEM.  In 

Packets  of  one  doz.  price  is. 
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DR.  F.  WINCKEL. 

Formerly  Professor  and  Director  of  the  Gynecological  Clinic  at  the  University  of  Rostocki 

THE  PATHOLOGY  AND  TREATMENT  OF  CHILD- 
BED :  A  Treatise  for  Physicians  and  Students.  Translated  from  the 
Second  German  edition,  with  many  additional  notes  by  the  Author, 
by  J.  R.  Chauwick,  M.D.    8vo,  14s. 


EDWARD  WOAKES,  m.d.  lond. 
Senior  Aural  Surgeon  and  Lecturer  on  Aural  Surgery  at  the  London  Hospital ;  Surgeon 

to  the  London  Throat  Hospital. 


ON  DEAFNESS,  GIDDINESS  AND  NOISES  IN  THE 

HEAD. 

Vol.  I.— POST-NASAL  CATARRH,  AND  DISEASES  OF  THE  NOSE 
CAUSING  DEAFNESS.    With  Illustrations,  cr.  8vo,  6s.  6d. 

Vol.  II.— on  DEAFNESS,  GIDDINESS  AND    NOISES   IN  THE 
HEAD.    Third  Edition,  with  Illustrations,  cr.  8vo.        [In  preparation. 

II. 

NASAL  POLYPUS:  WITH  NEURALGIA,  HAY-FEVER, 

AND  ASTHMA,  IN  RELATION  TO  ETH.MOIDITIS.  With 
Illustrations,  cr.  Svo,  4s.  6d.  [Now  ready. 


DAVID  YOUNG,  m.c,  m.b.,  m.d. 

Licentiate  of  the  Royal  College  of  physicians,  Edinburgh  ;  Licentiate  of  the  Royal  College 
of  Surgeons,  Edinburgh  ;  Fellow  of,  and  late  Examiner  in  Midwifery  to, 
the  University  of  Bombay  ;  etc. 

ROME  IN  WINTER  AND  THE  TUSCAN  HILLS  IN 
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